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REPORT OF THE COMMITTEE ON CONSERVATION
There have been two changes in the membership of the committee.
The vacancy caused by the transfer of A. F. Dodge from the state was
filled by the appointment of F. H. Mendell, State Conservationist of
the Soil Conservation Service. H. G. Hershey, Assistant Geologist of
the Iowa Geological Survey, replaced Major W. E. Galligan who resigned because of military duties.
The first task undertaken by the committee, following its reorganization on the basis of division of interest and duties, was the collection
and organization of information on past and present activities in the
several fields of conservation in Iowa. Each member of the committee
has been working in the field of his special interest. The members of
the committee have compiled the study of conservation in Iowa and
have organized the material relative to the present status and outlook
of conservation in the state for presentation to the Academy in separate sections covering seven fields of conservation. These papers, submitted for publication in the Proceedings of the Academy, are an integral part of this report in that they represent the results of a thorough survey and study of conservation in the state by members of the
committee as the first step toward the formulation by the Academy of
a complete program of conservation for Iowa.
According to the plan of the committee, presented in its first report following reorganization, the second step toward the formulation
of a well organized program of conservation by the Academy is the
presentation by the committee of recommendations relative to the
contributions whi~h the Academy can make to conservation in Iowa
by well organized activities of the members and by cooperative service
to agencies active in the several fields of conservation i.n the state.
Although most of the sections of this report include some recommendations, the recommended program for the consideration of the Academy
will be presented in 1945.
·
The committee is gi.ving immediate attention to a cooperative study
with the Iowa Conservation Commission of the problem of the procurement of representative prairie areas in the state. This problem is
considered urgent because the war time need of additional crop land
may cause the owners of the most desirable virgin prairie areas in
the state to plow them up for crop production. Because of the aesthetic and scientific value to be derived from the preservation of
prairie areas, representative of the original plant and animal communities and soi.I conditions of the greater part of Iowa, the committee
recommends that the Iowa Academy give immediate active support
and assistance to the prairie procurement program of the Commission.
Another matter of immediate concern to the committee, in which the
cooperation of the Academy is recommended, is the investigation underway by the Conservation Commission and other agencies on the
control of the oak wilt and other plant diseases and of insect pests, all
of which constitute a menace to the success of a complete conservation
program for Iowa.
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The committee wishes to express to Dr. Ada Hayden its appreciation
for the preparation of the section on state parks and preserves and
to Dr. Reeve M. Bailey of his assistance in the preparation of the
section on fisheries. Thanks are due Mrs. Addison Parker for her
interest, council and assistance in connection with the study made on
the present status of conservaiton of state parks and preserves. Valuable assistance was received from all of the agencies active in the
several fields of conservation in the state represented by the sections
of this report.
Respectfully submitted,
CHARLES CARTER
H.
DOTY
G. 0. HENDRICKSON
H. G. HERSHEY
CHARLES R. KEYES
G. B. MACDONALD
F. H. MENDELL
EVERETT B. SPEAKER
J. M. AIKMAN, Chairman

s.

April 15, 1944
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STATE PARKS AND PRESERVES
ADA HAYDEN

PIONEER WORK OF THE row A ACADEMY OF SCIENCE
IN CONSERVATION
Perhaps no one organization in Iowa has been more influential than
the Academy of Science since its origin in 1875 in fostering plans for
conservation of the resources of the state.
In reviewing the history of the Iowa Academy of Science, Swisher*
(1931) states:
"One of the outstanding interests of the Academy and one of the
fields in which it had a great deal of influence even in these early
years was in the matter of conservation of natural resources of the
State. This interest was due, in a large measure, to the efforts of
Dr. T. H. Macbride, who has been a constant devotee to such endeavor.
In 1896 two resolutions were adopted by the Academy-one petitioning the Twenty-sixth General Assembly to take some action toward
the preservation of our lakes and to maintain some of the original
conditions of the State. The other was presented to the Congress of
the United States calling; to its attention the necessity of further legislation looking to the preservation and rational use of the remaining
forests of our country.
"The same year Dr. Macbride presented to the Academy two papers
dealing with the conservation of Iowa's woodland. The first of these
was a plea for the establishment of county parks which he considered
essential for the promotion of public health and happiness, for proper
education, and for the preservation of the beauty and grandeur of
primeval nature. He also presented a paper . . . in which he . . .
strongly advocated that our remaining forests should be left undisturbed."
These addresses were a stimulus to the widespread conservation
movement of today.
In 1920 the Conservation Committee consisting of W. H. Davis,
Bohumil Shimek, H. E. Jaques, G. B. MacDonald, and G. A. Chaney
made a report recommending that immediate action be taken for
preservation of streams and lakes, endorsed the policy of plant and
game preserves in rough lands and along streams, advocated changes
in the law relative to hunting and fishing seasons, and the passage of
a law relative to the preservation of Indian mounds and burial grounds.
In 1927 the Conservation Committee of the Academy called attention to the growing tendency to make state parks mere recreation
centers. These parks should provide for recreation in part, but they
should also serve as sanctuaries for the remnants of our native plant
and animal life, as was originally intended. The report further states,
"We therefore recommend that this Academy give its decided approval
to the policy of setting aside certain portions of the larger parks, and
other smaller suitable areas especially in the vicinity of our educational institutions for the preservation of wild life and natural conditions. Such areas should be undisturbed as far as possible. To this
end we urge that it is necessary that in these areas the policy of
making so-called improvements, and particularly the building of ex*Swisher, J. A. The Iowa Academy of Science Jour. Hist. and Pol. 29 :343. 1931.
State Hist. Soc., Iowa City.
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pensive highways ... be discontinued, and that the money, which might
be so spent, should be applied to the purchase of additional areas for
wild life sanctuaries." The Academy has signified its willingness to
join in an educational campaign for the purpose of advancing a general conservation program to give the people of the state a more thorough understanding of the scientific, economic and recreational sides
of conservation and to emphasize the close relationship existing between them.
OTHER STATE CONSERVATION ORGANIZATIONS
The first state organization concerned primarily with conservation
was established about 1901 under the name of the Iowa Park and
Forestry Association. After 1917, it was known as the Iowa Conservation Association. The first officers of the Iowa Park and
Forestry Association were: Thos. H. Macbride, President; vVesley
Greene, Vice-President; L. H. Pammel, Secretary; and Silas Wilson,
Treasurer. Among its primary objectives were:
"To present to the attention of the people of this state and to their
legislative representatives about to assemble, the necessity of establishing as soon as possible, one or more state parks embracing within
their boundaries large bodies of water and groves of native timber
where such parks would be greatly enhanced in beauty of scenery as
well as made more comfortable and enjoyable for the people who
throng them during the out.ing season and at other convenient times."
Sponsored by the Iowa Conservation Association, but initiated by
the Rev. George Bennett of Iowa City, the first steps were taken
toward the organization of the American School of Wild Life Protection and Propagation to be located at McGregor, which was regarded
as the site for a National Park.* The aim of the directorate was:
"To establish an institution that will not only feature the interests
and needs of the individual student, but at the same time will provide for the discussion and elucidation of large questions, such as
water supply, the despoliation of forests and the indiscriminate drainage of lakes."
Here in midsummer both lay and scientific devotees of natural
history and wild life interests found a common meeting place.
LEGISLATIVE ACTS ESTABLISHING BOARDS AND
COMMISSIONS
Conservational interests centering around hunting and fishing developed somewhat earlier than interest in the conservation of land.
The Fifteenth General Assembly in 1874 appointed a Standing Committee on Fish and Game, which might be regarded as a forerunner
of the present State Conservation Commission. In the Sixteenth General Assembly a one-man Commissioner was appointed in this capacity
for a term of years. The history of this movement is reviewed by Mr.
Bruce F. Stiles in the Sept., Oct., and Nov. 1944 numbers of the Iowa
Conservationist.
*Instead of a National Park here the U. S. National Park Service recommended the
establishment of a National Monument for the preservation of the Effigy Mounds,
an outstanding example of a prehistoric Indian civilization. Over a thousand acres
north of McGregor have been set aside ( 1944) by the state for post war development.
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In 1909 the Thirty-third General Assembly created the Iowa State
Drainage, Waterways, and Conservation Commission. In 1911 it presented its first annual report in which an appeal was made for (1)
conservation of waterpower, (2) improvement of Iowa rivers, (3) conservation of lakes, streams, and woodlands, (4) conservation of soils
and mineral resources. On its executive committee served T. H. Macbride, A. C. Miller and W. H. Stevenson. The article on Conservation
of Woodlands was prepared by B. Shimek.
The first report of a Conservation Committee in the Iowa Academy
of Science occurs in the Proceedings, Vol. 26, 1919, on pages 23, where
reference is made to its appointment at the Iowa City Meeting of the
Academy in 1915. The report of this committee of one, in the person
of Dr. L. H. Pammel, related to an interview with the Governor,
George ,V. Clark, concerning the appointment of a Conservation
Board.
In the Laws of the Thirty-seventh General Assembly of Iowa in 1917
a measure was enacted to establish a State Board of Conservation.
Public parks on lake shores, etc. S. F. 328.

"An act to authorize the establishment of public parks by the State
Fish and Game 'Varden, by and with the consent of the State Executive Council, and to provide for the improvement of the same, and to
create a Board of Conservation for the preservation of places of historic, natural or recreational interest authorizing donations in aid of
such purposes and to make an appropriation therefore, pr.oviding for
aid by municipal corporations and authorizing· boards of supervisors
to extend county road systems in furtherance of the provisions of this
act."
In 1935 at a regular session of the Forty-sixth General Assembly of
Iowa the State Board of Conservation, the State Fish and Game Commission, and the office of State Forestry Commissioner were abolished
and the new agency known as the State Conservation Commission was
organized. This was by recommendation of the survey made by the
Brookings Institution for co-ordination of state departments engaged
in similar service.
State Conservation Commission. H. F. 507.
"An act to abolish the State Board of Conservation, the State Fish
and Game Commission, and the office of State Forestry Commissioner,
and to impose the rights, powers, and duties of said agencies on a
new agency which shall be known as the State Conservation Commission; to create said latter commission and to define its rights, powers,
and duties; to co-ordinate various sections of the statutes with said
change in tht; law and to this end to amend or repeal various sections
and provisions of the statutes."
THE IOWA TWENTY-FIVE YEAR CONSERVATION PLAN OF
1933, AND ITS DEVELOPMENT
The State Preserve is distinguished from the State Park in the
Conservation Plan of 1933 as follows:
1. The State Park should offer recreational facilities for great
crowds of visitors in such a way as not to injure seriously the site,
ex. Waubonsie.
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2. The State Preserve has its first purpose in literally preserving·
a point of special interest.
Historic Preserves, ex. Ft. Atkinson, Gitche Manito.
Scientific Preserves, ex. Indian mounds, geologic sites, prairie.
F'orest Preserves, ex. White Pine Hollow.
Scenic Preserves, ex. Oak Grove State Park.
Lake Pr·esNves, ex. Lost faland, Mini-wakan.
Power Pond Preserves, ex. Mill Creek.
Artifieial Lake Preserves, ex. Lake Wapello.
Parkways, ex ..Josh Higgins.
This classification follows the system used by the U. S. National
Parks.
In the Fourth Biennial Report of the Iowa Conservation Commission
(1942) the area~ under the administration of the Commission are listed as follows:
Lands and Waters J uri.sdiction of Commission
86 State parks, recreation reserves, lake re:';erves, fo:·est rese1·ves,
historic monuments, parkways, and wayside parks .... 35,032.08 acres
1 State forest nursery..
99.65 acres
65 Meandered lakes... .....
. .41,826.00 acres
11 Meandered streams approximately....
800
miles
18 Artificial lakes
........... 1,670
acres
91 Wildlife refuges
. 49,408.96 acres
86 Public shooting grounds
... 60,227.11 acres
1 Game bird hatchery....
184.32 acres
42 Fish produci.ng units, containing.
. ...... 123 fishponds
2 Fish rescue stations
Game Management Areas
410 game management areas on 1,307 farms containing 245,191 acres.
The above figures give a general idea of the apportionment of lands
for different purposes by the Iowa State Conservation Commission.
Much progress has been made in acquisition of land for most of the
projects outlined in the 1933 Twenty-five Year Plan. The State has
now acquired more than 85 State Parks and Preserves. As to the
vegetation represented, foresc is predominant. In the 1933 plan a
prairie preserve is recommended:
"Prairie Preserve-Recommended. Along the railroad right-of-ways,
and here and there in small patches throughout the state, unbroken
virgin prairie sod is still to be found. Some of these will be saved
because they lie within protected areas, or simply becam;e the ground
cannot be used for farm purposes. But somewhere in Iowa a large
enough original tract of prairie vegetation should be secured in
order to save, under control of the state, the characteristic landscape
and wild flowers and wild life of the native prairies. Several tracts
ranging from forty to three hundred acres in area have been found
by the survey. The Conservation Plan includes a Prairie Preserve
which will be one of the remaining original areas, or which may be
produced by purchase of semi-waste land and bringing it back to
prairie condition in a few years' time."

* * *

As has been shown in the successive years since its appointment, the
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Conservation Committee of the Iowa Academy of Science has always
mai.ntained a strong interest in the work of all organized conservation
interests of the state and has demonstrated this interest by endorsement of the work of the Conservation Commission as well as recommendations relating to scientific progress.
PRESENT RECOMMENDATION-PRAIRIE PRESERVES
The section of the Academy Conservation Committee which has
made a survey of the status of Pa1·ks and Pre~erves expresses satisfaction with the progress made by the State Conservation Commission
in guarding the resources of the state and in the preservation of selected areas. It concurs with the proposed plan of acquiring a prairie preserve and recommends that represEntative sections of the native vegetation may be included.
Shimek has shown the intimate relation of forest to prairie and
lakes by the following statEment from the report of the Conservation
Committee in 1927. He says:
"In our state the larger streams do not have their source in forested
areas, but in swamps and lakes of the prairies. When we drain these
we destroy the sources of our streams, and when we remove the forests we destroy the reinforcing springs and small streams. In both
cases there is more rapid run off of water with consequent greater
floods in the lower courses of the streams as has been so disastrousl;ydemonstrated in Iowa and the Mississippi Valley during the past two
years."
At least two major influences affect the type of flora and fauna
present on Iowa prairie: (1) climatic, and (2) origin of the soils.
1. Climatic. Many plants of southern Iowa are representative of
regional southern prairie, while those of northern Iowa are typical of
regional northern prairie life forms; the western part of the state is
characterized by many plains fauna and flora and the eastern by the
presence of types of biota from the more moist climate of eastern
United States.
2. Edaphic. Each type of major glacial drift has representative soils
and topography. The prairies found on the four drifts of Iowa differ
in many respects: The drifts include (1) The Nebraskan of which
only traces are exposed. In the northeastern aspect of the Nebraskan
area occur plant relics of especial scienttific interest. (2) The major
Kansan, largely overlaid with loess, is characterized by well-drained
rolling drift surfaces dissected by drainage courses. ( 3) On the small
but historically significant lllinoian drift considerable sand may be
found on the river tenaces of major streams. ( 4) The boulderstrewn, undulating Early Wisconsin (Iowan) Drift is distinguishable
from the Late Wisconsin (Mankato) with its kettle holes, walled
lakes, and illdefined, sluggish streams. Mantles of Perian loess
further modify the environment and therefore the fauna and flora
represented. The well-drained alluvial plains are shown at their best
along the Missouri. The rough loess ridges which border the Missouri
Valley present the most arid conditions in the state. The prairie
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ridges which appear in the woodland known as "oak openings" are
striking because of the surrounding forest. These diverse environments each support representative plants and animals.
We should preserve some examples of our state as the early travellers and traders found it. This magnificent grassland type of vegetation which once covered 85 per cent of the area of the state and which
is responsible for the great wealth derived through agricultural pursuits is now almost extinct and agricultural subsistence is on the decline in the depleted older soils of southern Iowa. There the low income has become an economic problem. Large representative areas of
a section or more in size would not only serve as a biological but an
historic preserve of some of the virgin soil, as well as a practical laboratory for the study of soil which is the most fundamental resource
of Iowa.
Prairie preserves as field laboratories. The native prairie is the
natural laboratory in which five-sixths of Iowa's ice and wind-laid
soils have been conditioned with herbaceous matter; it is the source of
many medicinal, and economically useful plants; it is a living example
of a natural colorful, decorative vegetative cover from which the principles of local landscaping may be derived. The individual uses of
this host of native herbs and grasses is almost unexplored, and collectively, their role as fertilizers of the soil is but slightly understood.
Prairie land is the most highly appraised land in the state; but the
price of ignorance through failure to study the relation of cover to
soil before its removal has proved more costly in many parts of America than would the preservation of representative sections in diverse
parts of the state where scientific study could be pursued.
More than ten years have passed since the preservation of prairie
was recommended in the Iowa Twenty-five Year Plan. The time remaining for action is limited. In the past three years small areas
never grazed before have been cropped to the bare black earth. Many
of the few remaining sods have been turned. Nevertheless a few
representative sections and some choice smaller areas are on record
from which state preserves can be selected.
DEPT. OF BOTANY
IOWA STATE COLLEGE
AMES, IOWA
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GEORGE

0.

HENDRICKSON

Matters relating to waterfowl, game, fur-bearing and other animals, birds and other wildlife resources are administered under the
Division of Fish and Game, State Conservation Commission. The
present Commission continues to follow the broad general principles
and wildlife conservation policies set forth in chapters 8 and 9 of the
Iowa Twenty-Five Year Conservation Plan formulated in 1933 and in
accord with the American Game Policy sanctioned by the American
Wildlife Federation and the American Wildlife Society. It is the statutory duty of the Commission to protect, increase and preserve the game,
fur-bearing animals and protected birds of the state as well as to
enforce the laws, rules and regulations relating thereto.
Seasons for- taking surplus animals and possession limits are set
by statute but shall be modified by the Commission to keep a species
in biological balance. Biological balance is defined as that condition
when all losses to population are compensated by natural reproductive
activity or artificial replenishment, replacement or stocking.
The Commission is ordered by statute to make surveys and to conduct research in order to obtain factual evidence upon which to base
its actions and regulations. Further, it is ordered to disseminate information to residents of Iowa in conservation matters. To assist in
the fact-finding program the Iowa Cooperative Wildlife Research
Unit was established at Iowa State College in 1932. The Conservation
Commission, Iowa State College, U. S. Fish and Wildlife Service and
the American Wildlife Institute now contribute to the support of the
Unit. To date, 292 notes, articles and bulletins have been published by
the Unit, exclusive of numerous newspaper interviews and stories.
The Commission publishes a monthly magazine, "The Conservationist," sends out regular weekly news releases and frequent spot news
releases. Recently the Commission published a book, "Waterfowl in
Iowa," illustrated in color. Conservation Officers give talks frequently
in public schools, at youth and adult meetings on conservation subjects, and visit with farmers on their lands to assist in planning conservation improvements.
Conservation Officers in the field spend considerable time gathering data about bird and mammal populations and cover conditions.
Research i.n ecology of various species and management practices is
conducted by the Cooperative Research Unit Staff. Inventory methods, life histories, behavior, food habits and cover uses are investigated
in detail for species of major interest. Data are accumulating which
as added and interpreted yearly will be of increasing value in determining land-carrying and species capacities of wild animals, predicting removable surpluses, evaluating cover conditions and maintaining adequate seedstock.
That the general conservation program has been and continues to
be well received is shown in the results. The longest pheasant season
49
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with the largest possession limit and in the most counties, and the
longest bob-white season in the most counties of any recent year, in
1944 will speak well of the cooperative efforts of our citizens. Friendly
relations between farmers and other sportsmen have improved yearly.
The persecution of predators has lessened greatly and attention is
focused more strongly each year on the development and maintenance
of suitable cover as a cardinal principle in providing well for wild
birds and mammals.
The most recent Iowa Elementary Teachers Handbook, Vol. 5,
Science and Nature Study, 1943, outlines more activities in conservation than any previous syllabus.
A state game farm, centrally located in the state, rears birds and
mammals for stocking purposes. It is clear to everyone that to rear
and stock game for immediate harvest is far too expensive and is
not necessary as birds and mammals are reared in reasonably sufficient numbers under ordinary conditions. A limited number of
birds and mammals are supplied to tracts which have been improved
to carry the game and where it will be cared for so that it may increase. Such tracts are posted as temporary preserves on which the
animals may not be taken for at least two years. Under such provisions gaps have been filled in the pheasant rngion and its border
extended southward. Likewise the bob-white area has been spread
north and west.
The wildlife management program of the Commission emphasizes
cover maintenance. Because more than 90 percent of Iowa land is
tillable, wildlife crops cannot be expected to be of major interest in a
proper land usage program as outlined in the U. S. Soil Conservation
Service county programs. However, the maintenance of cover suitable
to good land usage will on many farms increase cover for desirable
forms of wildlife. Shelter-belts and decorative plantings on farms
provide shelter cover for wildlife.
The Commission has 91 wildlife refuges, 85 of which are state-owned
and 6 are leased. These refuges include areas of worn-out, hilly, foresttype land in southern counties, poorly drained marsh type land
in northern counties, lakes and marshes, including 48 parks and preserves. But nearly all of Iowa's wildlife is, and the Commission
anticipates will continue to be, raised on the some 30,000,000 acres
of privately owned tilled land. About 245,200 acres of 1,307 farms
are in 410 game management areas on which extra attention is
given to wildlife and its cover needs. Food patches, natural thickets
and natural den trees are advocated and always considered ahead
of less permanent cover types. Research demonstrates repeatedly
that food and suitable shelter cover placed close together and ahead
of blizzards, deep snow and protracted sub-zero periods bring through
the highest numbers of game.
The growing list of recent Iowa birds contains at least 371 names.
Recorded only as winter visitors are 29 kinds, spring and fall migrants 148, permanent residents 47, and casual or accidental visitors
36. At least 150 kinds are recorded as breeding within the state in the
past 25 years.
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By law the waterfowl, cranes, raiis, shore birds, gallinaceous birds
and doves are termed game birds of which only a surplus may be
taken in ways within limits, and numbers at times set by statute and
Commission regulations. Approximately one-half of the game birds
(swans, cranes, rails except coot, shore birds, wild turkey, prairie
chicken, sharp-tailed grnuse, ruffed grouse, and doves) are fully protected throughcut the year now. The game birds hunted in 1943 included 30 forms of ducks and geese, American coot, ring-necked pheasant, bob-white, aud European or Hungarian partridge. Only about
10 per cent of Iowa's birds are actual game, but the State Conservation Commission is ordered by law to protect the other 90 per cent as
well, and the expense is borne only by the support derived from sportsmen's license' fees.
Birds other than game arc designated non-game in laws. They are
not to be hunted and their ne;;ts in use and eggs are not to be disturbed or destroyed, except sharp-shinned and Cooper's hawks, great
horned owl, crow, starling and F.:ng:li.sh sparrow. It is not intended
that these six unprotected birds shall be hunted relentlessly, but that
they may be destroyed when annoying or destructive. Nearly all of
the non-game birds, many of which are migrat01·y, are protected by
Canadian, Mexican and United States federal statutes as well as state
laws. Legally the prntected bfrds are conside1ed valuable chie.fly in
consur"ing insects and othe1· pests. Aesthetically birds arc of incalculab~ •. ~'alue and scientifically their value as mat<crials in the search
for biological principles is beyond monetary evaluation.
The numbe1· of nesting birds in the state runs into millions. Using
the estimate of one pair of nesting birds to an acre perhaps there are
about 70,000,000 parent birds here in summer and twice as many or
more feathered individuals by fall. With provision of additional protection, food and nesting cover in proper soil conservation programs
this number may be doubled at least. Iowa is in the great Mississippi
River flyway that is flown by millions of birds in each spring and
fall migration, and more use this flyway than any other. Many western birds move up and down the Missouri River at the state's western
border. Perhaps a billion birds visit or fly over Iowa in migration.
Hence our state has great opportunities for bird observation and
study as well as great responsibilities in caring fol· the millions of
feathered visitors and residents.
Approximately 10,000,000 ducks and geese come down from the
north to Iowa in the fall migration. The total North American waterfowl population, fall 1943, was approximately 150,000,000, according
to Dr. Ira N. Gab1ielson, Chief, U. S. Fish and Wildlife Service, or
about five times the critically low number estimated 10 years ago.
The spring migration of geese along the Missouri River is much
greater than in the fall.
Mallards and pintails are the leading puddle ducks. Blue-winged
teal are among the firEt to leave in autumn and the 1943 season, beginning September 25, permitted Iowa hunters to take more of that
duck population than in previous recent years. Puddle ducks such as
gadwall, baldpate, wood duck, shoveller, and black duck are less nu-
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merous than mallards and pintails. The lesser scaups, commonly called
bluebills, are among the most numerous of the diving ducks and the
last of this group to come down in the fall. Greater scaup, buffle-head,
goldeneye, canvasback, redhead and ring-necked duck are diving ducks
less often· in the bag than lesser scaup. The great "duck factory" is
in Canada and states along the United States boundary. The breeding stock is safeguarded largely by controlled shooting of only a surplus. Great marsh areas in Canada and the United States could rear
even more birds than they do at present.
The present day upland game birds of Iowa are those that fit in
well with intensive farming. The ring-necked pheasant is the most
numerous upland game bird, confined chiefly to central and northern
counties. The bob-white is the most abundant game bird in southern
counties. The ruffed grouse is found in limited numbers in the timbered area of the northeast while the range of the European partridge
is confined chiefly to the prairie counties of the northwest. The prairie
chicken, once abundant throughout the state, i.s still occasionally found
nesting in isolated areas where grasslands are quite extensive, and
some numbers migrate into Iowa during the winter. But because of
changed conditions no hope is held for re-establishing it as an important game bird. The wild turkey is believed to be extinct in Iowa
except for two or three small flocks that have been introduced. But
increased state-owned forests might make possible the restoration of
this bird in limited numbers. Acquisition of such forest lands might
likewise increase the range of the ruffed grouse. The mourning dove
though abundant in Iowa is not hunted as a game bird. The estimated
number of game birds taken in the 1942 and 1943 seasons are shown
in Table I.
TABLE I. NUMBERS OF GAME BIRDS TAKEN IN IOWA, 1942
AND 1943 SEASONS
Game Birds
Geese ....... .
Ducks ........ .
Bob-Whites .
Pheasants ............ .

1942

1943

500
200;000
120,000
684,000

350
300,000
216,000
1,030,000

Pheasants are present in largest numbers in the north-central counties where in the fall their population density has in some areas been
as great as one bird to the acre. There the level land is crossed by
numerous drainage ditches and dotted with small marshes and farmstead groves of trees, all of which are used by the pheasant for shelter
in severe winter weather. The general farming of the region with
about one-third of the acreage in corn, one-third in small grains and
the remainder in hay and pasture supplies food, nesting and rearing
cover to the birds.
The mechanical corn-picker now widely used leaves scattered shelled
corn in the fields, and an occasional field of corn left standing through
the winter furnishes an adequate winter food supply. During- emer-
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gency winter periods pheasants often feed with the livestock in farm
feed lots, and during such periods many farm families put out feed for
the pheasants in their groves. Although the pheasant is primarily a
seed eater, during the spring and summer much of its diet consists of
insects including cutworms, white grubs and grassho·ppers. Most of
the damage to sprouting corn formerly blamed on the pheasant has
been shown to be committed by ground squirrels. The breeding stock
of pheasants is safeguarded by limiting the hunters' take to the surplus population, by providing them with refuges and by emergency
winter feeding carried on by farmers and other sportsmen. It is possible that by good management the present pheasant shooting area
may be even further extended.
The bob-white is seen in largest uumbers in several southeast counties with a population as high as a bird to 3 acres. Hilly farmland
with thickets along fencelines, with trees and shrubs along creeks and
frequent headed gullies supplies the shelter against enemies and cold
winter weather. On such farms about one-fourth of the land is in
small fields of corn and small grain, and three-fourths in hay and
pasture. The islands of bluegrass and other herbs around shrubbery
in lightly grazed timber pastures are favored for nesting. During
most rearing seasons free water is found in the creeks and trickling
in the gullies, and is believed essential to good bob-white production.
Ordinarily waste grain of the fields and weed seed of the pastures
and grain fields supplies sufficient food. Occasional unhusked cornfields attract quail in winetr, particularly where shelter corn is abundant. Winter food patches of corn or sorghum are advised especially
for bob-whites in the fields distant from farmsteads. Coveys around
farmsteads usually are fed by farmers in bad weather, and even cared
for in the buildings. Bob-whites, though primarily seed eaters, are
K:nown to eat many kinds of destructive insects and are never accused
of damage to crops.
The quail breeding stock is safeguarded by limiting the shooting to
the surplus, providing adequate refuges, and by emergency feeding
carried on by farmers and other sportsmen. Bob-whites can be increased in 7 southwest counties to shooting populations by the provision of more shrubbery and trees, shelter cover and water through
farm pond construction especially. Perhaps in 8 counties north of
the present shooting area bob-whites, through provision of shelter
cover and water where needed, can be increased to harvestable surpluses.
The 56 kinds of wild mammals known to occur in Iowa include 1
marsupial, 7 moles and shrews, 7 bats, 13 carnivores, 25 rodents, 2
rabbits and 1 deer.
In law the squirrels, rabbits, and deer are termed game, and the
following are designated fur-bearing: opossum, racoon, weasel, mink,
otter, spotted skunk, or civet cat, skunk, badger, red fox, gray fox,
coyote, wolf, ground hog, beaver and muskrat. Of that list, about 15
forms are commonly taken for food or fur.
The two large game squirrels of the state are the western fox squirrel, widely distributed in all counties, and the northern gray squirrel,
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chiefly limited to the eastern counties where there is more native timber than westward.
Mearns cottontail is a very popular game mammal in the state and
is generally more abundant in southern than in northern counties. In
the fall of 1938, cottontails were estimated at one to two per acre over
Extensive areas of southern counties. At present, because tularemia
depleted the breeding stock in southern counties to a low number several years ago, the cottontail is more numerous in northern counties
where the disease was less widespread. The white-tailed jack rabbit
is more numerous in northwestern counties than elsewhere, though it
is present in every county. The numbers of squirrels and ral3bits taken
in the past two seasons are shown in Table 2.
TABLE 2.

ESTIMATED NUMBERS OF SMALL GAME TAKEN
IN 1942-43 AND 1943-44 SEASONS

Squirrels
·-·· ------···--·-··
________ 320,000
Rabbits ____ ·--· ________ ·-··················-------------····--1,216,000

400,000
811,000

An estimated 1,000 deer range in the few suitable timbered regionR.
The largest herds are along the Des Moines River in the vicinity
of the Ledges State Park, in southern Washingt-0n and northern Henry counties, along the Nishnabotna River in Pottawattamie and Shelby
counties, and along the Mississippi River in northeast counties. Although comparatively few i.n number, deer are frequently reported to
damage farmers' crops, and Iowa's timber cannot support deer well.
Legislation passed by the 50th General Assembly permits the State
Conservation Commission to take deer where crop damage occurs. During the past five years, 70 deer trapped at the Ledges Park were sent
to other suitable areas in the state and the distribution is continuing.
Jn the winter, 1943-44, 67 deer were taken at the Park and vicinity
fo-r food supplied to nearby state and county hospitals, and for the
pelts which were sold to the U. S. Government to be made into garments for men in the armed services.
The opossum, found in all counties but most numerous in southern
wooded counties, has increased in recent years in the· state. Widely
used in southern states, the opposum should be eaten by more folk in
this state.
Although raccoons occur in every county, they are most numerous
in timber along streams of eastern and southern counties. The raccoon
is seldom seen more than a mile away from wooded streams. It is a
favorite game mammal with many and has increased in recent years.
The spotted and striped skunks are found in all counties, the spotted
more numerous in southern counties and the striped more widely distributed. The skunks are decimated periodically by epizootic diseases
so far considered as distempers, but not carefully studied as yet.
The Minnesota weasel is the largest weasel of the state and the
one commonly taken for fur.
The mink is widely distributed and heavily trapped because the demand for pelts is quite steady and the prices usually high. The mink
produces a lustrous fur of high wearing quali.ties, in fact one of themost desirable furs of the world.
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The badger is an animal of open fields, particularly large grazed
pastures in which ground squirrels, its most common food, occur. The
tunnels of the badger may be used by rabbits some of which the
badger eats, while other rabbits remain sheltered in the burrows. A
pasture that without badger holes would not have rabbits, with the
holes has rabbits. Badger pelts fluctuate greatly in value and the
yearly take varies directly with the prices.
Red fox, found over all of the state, is least numerous in heavily
wooded areas of eastern counties where the gray fox replaces the red.
A limited fox population is quite safe at all times in rough wooded
marginal land. Periodically the number increases until they occur
widespread in open fields. Then the pups are taken easily and sold out
of the state, and if the fur prices are high the animal is hunted and
trapped a great deal. At such a time the county-paid bounties may be
increased to encourage more vigorous pursuit of the fox. \Vithin two
or three years the fox population is decreased to a small number. Such
a peak population was seen in 1938, and after several low years foxes
again have increased noticeably.
Coyotes are widely spread and occasionally too numerous for the
best interests of sheep, particularly. Then they must be hunted down
to low numbers.
The groundhog pelt is of no particular value, but as the animal digs
dens for other valuable fur-bearers its den is protected although the
animal has a continuous open season.
The beaver, probably present in all counties, is most numerous in
the Missouri River watershed. There are an estimated 5,000 beaver
in the state. The 50th General Assembly passed legislation permitting
the taking of beaver under a permit system where a surplus of beaver
-exists.
The muskrat is the most numerous and valuable fur-bearer of the
state. It is widely distributed in marshes, at lake edges, in creeks
and rivers. Drought as well as floods, and fluctuating water levels
are the worst enemies of the muskrat. The number and values of furs
taken in the 1943-44 season are shown in Table 3.
TABLE 3.

NUMBER AND VALUE OF FURS TAKEN IN IOWA
IN THE 1943-44 SEASON
Total Value
Kind of fur
Number Taken
$
23,126.35
35,579
Opossum ·--Raccoon _____________________ __
277,696.75
38,303
Mink ____________ ,, __________________ _
659,500.00
52,760
Striped Skunk __________ __
167,576.85
53,199
Spotted Skunk _____ _
90,357.00
60,238
Weasel _____________ _
6,345.60
3,966
Red Fox ____ __
86,950.00
8,695
Gray Fox _____________ _ __ ____ ,, _____ _
7,548.00
2,516
Coyote __ __
9,260.00
926
Badger __ __
2,152.00
538
5,640.00
Beaver __ __
235
___ 722,360
1,625,310.00
Muskrat
Total
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The control of harmful rodents and other mammals is not within
the province of the Conservation Commission, but under the State
Department of Agriculture and particularly the State Entomologist..
The thirteen-striped ground squirrel and Franklin ground squirrel
are destructive in newly planted cornfields. The pocket gopher is
destructive in hayfields, gardens and orchards. White-footed mice,
meadow mice and the woodland pine mice damage a variety of plants
and their products in fields. The house mouse and Norway rat are
more destructive in open fields and shocks of corn than is commonly
known. And their damage and nuisance indoors are well known.
The two forms of mole are at least nuisances in lawns and slightly
damaging in gardens and cornfields. But their consumption of insects is considered to more than repay for the field damages. Shrews
are well known consumers of insects and mice. Iowa bats fare only on
insects.
Five other species of wild mice: pocket mouse, grasshopper mouse,
prairie harvest mouse, Goss lemming mouse and prairie jumping mouse
are not economic pests. Three small woodland members of the squirrel family (chipmunk, red squirrel, and flying squirrel) are not known
to be measurably destructive.
The statutes of Iowa provide that poisoned bait shall be placed in
such positions that only the pest to be killed may get it. The poisoned
bait for pocket gophers and ground squirrels must be placed in their
runways and dens, and that for mice in small containers or in runways under cover. Poison bait for grasshoppers spread with the advice
of the State Entomologist is ~hown experimentally to be harmless to
wild birds and mammals.
The question of predation is always before the Commission. Continued exhaustive investigation into the food habits of foxes, weasels,
mink, owls, and hawks showed conclusively that they are not major
factors in limiting game birds and mammals and fur-bearers in Iowa.
The populations of cottontail, muskrat, pheasant, ruffed grouse, European partridge and bob-white fluctuate chiefly because of other factors. Cover reduction, unfavorable weather and diseases in some
species are responsible for more losses than predation. So-called
predators are often scavengers to a large degree. Proper housing of'
poultry shuts out predators, and that with correct feeding returns
more profits to the poultry raiser than the open-field method. Surplus game, more than the cover will guard, may be easy prey. With
the pheasant, bob-white and other birds renesting tends to compensate
for losses of young to predators and often to early season unfavorable
weather and cover conditions. Early season losses of young muskrats
and cottontails likewise tend to be cancelled by later litters.
Because some of the predators such as fox and mink have fur value
attention is directed to harvesting them in season. Hence, they are
resources, not liabilities. Although it is apparent that predatory mammals, hawks and owls do not hold mice and ground squirrel populations at low levels at all times, no one can show that the predators do
not have a depressing effect upon destructive forms. The same may
be said of songbirds in relation to destructive insects. It is the opinion
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of a large majority of wildlife biologists that the predators and insect-eaters have a repressive effect on undesirable rodents and insects
when their numbers are few and that the pests do not build up to
peaks so rapidly or so frequently as they might without the repressive
agents at work. Hence it seems wise to continue as rigid protection
of rodent and insect consuming forms as is possible.
DEPT. OF ZOOLOGY AND ENTOMOLOGY
IOWA STATE COLLEGE
AMES, IOWA
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B. SPEAKER AND REEVE M. BAILEY

Fish conservation is almost wholly supported by sport and commercial fishermen; hence, it is justly directed toward utilization of the
resource. Fortunately, those practices which are conducive to maximum sustained yield are virtually the same as those which insure the
perpetuity of our native fish fauna. The known fish fauna of the
state includes 25 families, 82 genera, and 146 species and subspecies
(Bailey, ms.). Of this number about 55 forms are large enough to
be of importance to our citi.zenry as game, food, or potential food
fishes. These species present diverse patterns of behavior, habits,
and ecology. Breeding behavior, environmental requirements, rate
of growth, and food habits exhibit sharp differences among them.
Some are undesirable by virtue of their predation on or competition
with desidernte forms. Certain exotics have become established, and
other human activities have profoundly modified original conditions
for fish life. As a result, previously balanced natural conditions have
been destroyed, and problems of interspecific maladjustment have
been created. It is not surprising, then, that handling of the fishery
resources presents complex and challenging problems to the fishery
manager. Fishery research is still a new field, and many problems
remain unsolved, but prog-ress has been and continues to be made.
HISTORY
Prior to 1930, fishery management in Iowa consisted chiefly of
the propagation and stocking of game species, protection, rescue of
drouth-stranded fish, and removal of compe>titi.ve and predatory fish.
Some efforts were devoted to education through exhibition and talks.
An integrated and planned management program of comprehensive
scope in Iowa may be dated from publication of the Iowa Twenty-five
Year Conservation Plan in 1933 (Crane and Olcott). In Chapter 10
of that report Hubbs set forth the principal causes for the decline of
the fishery resources from their original abundance. The chief lines
to be followed in a program of restoration and expansion were outlined and discussed. These recommendations have directed much of
the action program for the past decade.
In 1938 the American Fisheries Society adopted the North American
Fish Policy. This was designed to serve as a guide to conservation
agencies and interests, to focus attention on fundamentals, and to
pave the way for an effective action program. The objectives and
plans outlined in the policy have proved most valuable in the development of the Iowa fishery program.
The present Iowa fish policy is based on the objectives of the
Twenty-five Year Conservation Plan and the American Fish Policy,
modified and adapted to current Iowa conditions. This discussion
appraises the results and achievements of an eleven year application
of the program, and indicates the direction of present efforts in fish
conservation.
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HARVEST
It is recognized that fish, like crops or domestic animals, possess a
capacity for production. The surplus should be and is utilized for
the common good; it provides food and recreation for the public as.
well as a source of revenue to commercial operators.
At the present time Iowa law does not require anglers to keep a
record of their catch; therefore the annual yield of game fish is unknown. In the neighborhood of 240,000 licenses are issued annually
to Iowa fishermen (9.4 per cent of the total population). If each
angler takes fifteen pounds, the gross annual catch is over three and
one-half million pounds. An annual average of three and one-half million pounds of fish is harvested from Iowa waters by commercial
methods, chiefly in the boundary rivers.
SURVEY AND RESEARCH
Sound management of the fisheries of necessity requires (1) a continued inventory survey to assemble information on the state of fish
populations and conditions and to trace subsequent changes, (2) an extensive backlog of basic information on the life histories and ecolo1?:ical
relationships of the fish themselves, (3) a body responsible for the
development and testing of management techniques, and (4) figures
for sport and commercial production in order that long time trends in
yield may be discerned. The need for continued fisheries surveys and
research was emphasized in the report of the Iowa Twenty-five Year
Conservation Plan.

Survey-The Iowa Conservation Commission has conducted stream
and lake investigations for a number of years. In 1939 there
was inaugurated a state-wide survey program. The survey is now
being carried on by tho Iowa, Fishery Research Unit. Following
completion of the general inventory the survey should be continued on
a reduced scale to trace changes in populations and conditions. One
of the primary functions of the survey is to aid in the development of
stocking policy for all waters (Bailey, 1942).
In 1943 the Upper Mississippi River Conservation Committee was
organized. Its principal objective is a thorough fishery survey of
the river, designed to propose management procedures, including
unified regulations for commercial and sport fishing among the several states. Field operations are now under way.
Life History and Ecological Studies-Research studies are needed
to provide adequate information on which to build a sound management program. Problems for investigation include determination of
growth rates; age and size at time of spawning; breeding requirements and time and duration of the spawning period; interrelationships between the various species and their physical and chemical
environment; fish parasites and diseases; populations and population
phenomena; interrelationships of game, forage, predacious, and nongame food fish; the most favorable population balance for optimum
production; and the role of aquatic plants in fish production.
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Responsibility for assembly of data on these problems now rests
chiefly on the Iowa Fishery Research Unit (organized in 1941), Although full scale prosecution of research activities is deferred for
the duration of the war, marked progress has been achieved in life
history studies, especially on the channel catfish, white bass, and yellow bass. Ecological lake studies are being carried on in Clear Lake,
and in Spirit and the Okoboji lakes.

Management Research-Progressive management of the fisheries
is concerned with restoration of lost resources, maintenance of those
which we retain, and, by means of environmental improvement, expansion of fishing waters into new areas. In the prosecution of these
aims various techniques must be developed, then thoroughly tested
experimentally to establish their effectiveness and economic feasibility for widespread application. Construction of lake and stream
improvement devices, fertilization, dredging, creation of new bodies
of water, and introduction of fish will serve as examples of such methods. In addition various long established but inadequately tested
methods of management are in need of critical appraisal. Certain
regulatory measures and some stocking procedures may be included
here.
The exhaustive study of fishways conducted in the Hydraulic Laboratory of the University of Iowa (McLeod and Nemenyi, 1940) constitutes an outstanding contribution to management research.
An investigation of the effectiveness of fingerling stocking of walleyes in Spirit Lake is now under way. A known percentage of the
fingerlings stocked in 1941 were fin-clipped. Recovery of an adequate
number of 1941 fish will permit calculation of the percentage contribution of fingerling stocking to the entire production for the year.
Plans are now drawn up for an investigation testing the efficiency of
walleye fry plantings, and a continuation of the fingerling stocking
study.
Statistics-The establishment of trends in the fisheries provides an
over-all picture of the productivity, whether static, increasing, decreasing, or subject to cyclic variations. Recognition of these trends is of
importance in the regulation of the fishery.
In Iowa little progress has been made in the assembly of sport fishery production figures. Some brief creel censuses have been attempted
on type waters, but none have been carried on extensively enough to
demonstrate trends.
For many years the Iowa Conservation Commission has collected
annual catch statistics on the commercial production of fish and mussel shells. In the course of the Upper Mississippi River Conservation
Committee's survey a new method for filing of reports has been adopted which should provide a more accurate and informative tabulation
in the future.
Commercial yield statistics have revealed marked depletion in two
species, the rock sturgeon and paddlefish. As a result, these highly
interesting forms have b~en placed on the protected list by administrative action of the Iowa Conservation Commission.
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MANAGEMENT
The ultimate objectives of fishery conservation-restoration, maintenance, and expansion of fish populations-rest on the effecttiveness
of the action program. In the operation of a democratic governmental
agency innovations can generally be made only as rapidly as the public
is conditioned to new concepts. For this reason fish management practices lag behind the findings of research. To facilitate an understanding of the Iowa fish management effort it is convenient to classify
the waters into five fishing districts. These are known as ( 1) the
Commercial Fishing Area-the Mississippi and Missouri rivers and
the adjacent bottom lands; (2) the Southern Fishing Area, roughly
defined as the Missouri River drainage basin, and Mississippi drainage basin south and east of Des Moines; (3) the Smallmouth Bass
Fishing Area~that part of the state north of area 2, excluding glacial lakes and the northeastern trout streams; (4) the Trout Areathat portion of northeast Iowa referred to as the "Driftless Area,"
and (5) the Lake Fishing Area, represented by the glacial lakes in
the north-central prairie region of the Wisconsin drift.

Legislation-Legal protection is one of the oldest and most effective
of all management techniques. Limitations on highly efficient methods of taking fish are designed to prevent depletion; seasonal limits
are intended to protect various species during· the breeding period or
at other times of marked vulnerability; size limits are aimed at assuring that fish reach maturity before they are taken; bag limits are
planned to avoid over-exploitation.
Regulations are constantly revised and new ones framed by the
state legislature. In the main these indicate increased awareness and
better understanding of the needs of fishery management by the
people and their duly elected representatives. Fishery research is expected to provide data on which to base many regulations.
Artificial Propagation-At the present time there are approximately 40 fish-producing units in the state. These contain some 123 individual ponds. Most of the emphasis is placed on walleyes, smallmouth
bass, largemouth bass, and trout. There has been a considerable reduction in the propagation of pan fishes because of reduced requirements (see fish distribution, below) and the ease with which these
species may be obtained when needed from fish rescue operations on
the Mississippi River.
Some 70,000,000 fish are propagated annually. Of this number
354,000 are stocked as adults, 207,000 as yearlings, 847,000 as fingerlings and the balance as fry. The walleye is the only species released
in the fry stage, consequently it represents a large percentage of the·
total.
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Fish Rescue and Collection-Spring run-off of snow-waters and
rains causes hundreds of miles of streams to overflow their banks.
Since this sudden rise usually occurs just prior to the breeding season,
when fish are in search of spawning grounds, millions find their
way into overflow pools and oxbow lakes adjacent to the main stream
channels. As the water recedes, great numbers of fish, especially the
young, are stranded in land-locked pools.
During the course of the summer, many of these flood plain pools
dry up, and if the fish are to be saved they must be removed to permanent waters. Usually there is sufficient flow of water in the adjacent
streams and the fish are replaced in the waters whence they came.
A small percentage of the fish rescued from the flood plain of the
Mississippi River are collected for distribution to interior waters of
the state. The bulk of these fish are bullheads, bluegills, crappies, and
largemouth bass, in that order. About 10,000,000 fish are salvaged
from inland stream flood plains annually and in 1943 some 3,000,000
were rescued from Mississippi River overflows.
This work is carried on largely by state fishery crews and conservation officers, although valuable assistance is rendered by organized
sportsmen's clubs.
Fish Distribution-Fish stocking is often confused with propagation. True, it utilizes the results of fish culture and of fish rescue and
collection. However, stocking policy should not be based on capacity
to produce or transfer fish, rather the needs of natural waters for
fish of certain species should govern hatchery output. A thorough
fish stocking policy for all waters of the state awaits completion of
the survey. Nevertheless, much progress has been made. The practice of stocking on the basis of application has been discarded. Preliminary inventories of most lakes and streams provide a fairly sound
basis for knowing what species are best adapted for the various
waters. With the exception of trout, no exotic species are now being
planted.
Stocking schedules are being reduced or eliminated for those species
and in those waters where natural propagation is known to be adequate to fully replace fish removed by angling. In many waters bullheads, crappies, sunfish, largemouth bass, perch, white bass, yellow
bass, and channel catfish (in streams only) provide ample natural
reproduction. The need for stocking walleyes, especially as fry, is
open to question, but present practices will be continued pending the
results of research now under way or contemplated. Smallmouth
bass in certain waters reproduce with high efficiency; but in some
streams they fail to provide replacement, at least during unfavorable
years. Smallmouth stocking will be continued on the present scale
unless future researches call for expansion or curtailment. It is anticipated that largemouth bass propagation will be continued, at least
for the present, to provide stock for planting new waters and to correct unbalanced conditions where reproduction is prevented by an
abundance of crappies and bluegills.
Modifications of trout stocking policy have proved highly successful.
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Planting of fry and fingerlings has been discarded in favor of "keeper
trout." Since natural reproduction is ineffective in maintaining populations, the burden of the fishing depends upon this stocking. Heavy
over-winter losses have been prevented by confining stocking to the
spring and open season. Investigations now under way are providing
information as to which species of trout yields the highest percentage
return to the angler.
Future refinements in the stocking program may be expected to
attempt to supplement natural reproduction where this is insufficient
to provide optimum carrying capacity. Where natural propagation
is shown to be adequate stocking will be reduced or eliminated; if inadequate, planting will be continued or increased.
IMPROVEMENT

Non-game Fish Control-The predominant non-game food fishes of
Iowa include the carp, buffalofishes, quillback and carpsuckers. Although residual populations of these fish are not known for most
waters, surveys and investigations (Thompson, 1941; Bennett, 1943;
and others) indicate that total poundage greatly exceeds that of the
game fish in many areas. It has been shown that these non-game fish
play an important role in the destruction of valuable aquatic plants
(Cahn, 1929; Speaker, 1943), and following rigorous carp removal
operations Ricker and Gottschalk (1941) noted increased game fish
populations. In some Iowa lakes the carp and buffalofish population
is known to exceed 300 pounds, and probably reaches 500 pounds, per
acre, whereas the standing crop of game fish is extremely low in the
same waters. In lakes with such unfavorable balance between nongame and game fish, efforts are made to reduce the undesirable species by netting and other effective methods.
Between one and one-half and two million pounds of non-game food
fish are removed annually, principally from natural lakes in northern
Iowa. This program will be expanded and intensified until control
has been attained.
Following intensive removal operations during the past few years
in East Okoboji Lake, the game fish have shown progressive improvement in condition and increase in numbers. On the other hand, small
reductions in non-game fish populations are ineffective in bettering
conditions.
Soil Erosion Control and Water Conservation--The lakes and
streams of Iowa have been greatly damaged by uncontrolled erosion of
banks and watersheds. Erosion probably constitutes the most serious
menace to our fish fauna. It is directly responsible for filling pools
with sediment; smothering spawning beds, desirable aquatic vegetation and fish food organisms; and, through increased turbidity, impairment of vision in those fish which feed principally by sight. As a
result, fish that feed by touch and taste are predominant in the turbid
·waters.
Excessive and rapid fluctuations in water levels induced by erosion
and intensive land use have equally detrimental effects. Following re-
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moval of vegetative cover the capacity of the soil to retain moisture
has been curtailed. Quick surface run-off of precipitation and rapid
drainage of soil water through tiles cause more severe floods. As this
paper is written certain agencies are stimulating interest in the drainage of marshes in low areas to increase arable lands. The value of'
agricultural gains is not questioned, but a further reduction in fish
populations is expected to follow. Those marsh areas which, after
drainage, prove of little or no value to agriculture should be restored
to their original condition. Rice Lake in Winnebago County is a successful example of this type of restoration.
Stream ditching, which has been widely practiced in Iowa for flood
control and soil drainage, has had seriously deleterious effects on fish
life. The straightened channels eliminate pools, protective cover, and
backwaters of value for spawning areas and fish food production. The
canalized stream beds contribute to rapid run-off with consequent lowwater intervals, and the erosive effects of floods sweep away food
organisms and young fish. Such ditches may alleviate local flood conditions, but they certainly accentuate major flood problems in the
bottomlands of larger rivers downstream. Where ditches are essential
to agricultural interests we should reconcile ourselves to loss of fishing water.
Restoration of Iowa streams to any semblance of their pristine character is probably only an angler's dream, but many streams can and
should be maintained in at least their present condition. Others are
subject to rehabilitation under wise land and water management. A
limited erosion control program is underway by the Soil Conservation
Service and various state, county, and private agencies. Expansion
of this program will inevitably have beneficial effects on fish populations.

Dredging Program-With few exceptions, Iowa lakes are shallow
and saucer-shaped. Erosion of the banks and watersheds has deposited a layer of silt equal to one-fourth to one-half the original depth
of many of them. Some no longer support game fish because of oxygen
depletion during the critical winter period.
A dredging program was recommended for natural lakes in the
Iowa Twenty-five Year Conservation Plan. To date, dredging has
been carried on in five areas, comprising 135 acres in Lake Manawa,
Pottawattainie County; 100 acres in Blackhawk Lake, Sac County; 100
acres in Storm Lake, Buena Vista County; 100 acres in North Twin
Lake, Calhoun County; and a start in Cornelia Lake, Wright County.
Operations have ceased for the duration of the war, but work will be
resumed when facilities are again available.
Dredging has been completed in Blackhawk and North Twin lakes,
and the restoration of fishing has been most gratifying.
Artificial Lake Constriwtion-In 1933 little hope was held for the
restoration of stream fishing in a considerable portion of southern
Iowa because of excessive siltation, water fluctuations, stream ditching operations, and pollution. Some fishing for catfish and bullheads
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was anticipated, but improvement of conditions seemed largely dependent on general adoption of a soil erosion control program. Today
the outlook is essentially the same.
Construction of artificial lakes was recommended (Iowa Twentyfive Year Plan) as the most practical method of providing good fishing in the southern area. This development program was inaugurated
and is still underway. To date eight lakes with an aggregate of nearly
900 acres have been constructed in southern Iowa by the Conservation
Commission.
In addition to the lakes constructed in southern Iowa, seven, with a
combined area of 582 acres, were created in the northern half of the
state to provide fishing and recreation. Heavy use by the fishing·
public attests the soundness of the artificial lake development plan.
In Illinois, too, emphasis is being placed on artificial lake construction
to provide new waters for fishing and other recreational uses (Thompson and Bennett, 1939).
· Devices and Plantings-A principal aim of improvement involves
construction of devices such as low-head dams, current deflectors, and
shore rip-rapping to increase game fish carrying capacity. Stream improvement devices have proved highly effective in some states (Tarzwell, 1937). A number of trout streams (Aitken, 1936a), and smallrnouth bass streams in Iowa were improved with devices of the types
recommended by Hubbs, Greeley, and Tarzwell (1932). Although imp1·ovement increased the game fish carrying capacity of the streams,
it proved of temporary value. Flash floods demolished many of the devices and buried others under the ever-present shifting sand of the
stream beds. It is now felt that this type of improvement should largely be held in abeyance until watershed control has been accomplished.
Brush shelters, rock piles, gravel spawning beds, and other devices
have been constructed in the artificial lakes. These have aided materially in providing protection to young fish, increasing spawning
areas and food production, and i.n the creation of good local fishing
areas.
A number of low-head dams have been constructed in small and
medium-sized streams to create new fishing areas and provide sufficient depth of water to carry fish through low water periods. These
stream obstructions have been beneficial to anglers, affording some
increased fishing in the impounded waters and considerably more
below the dams.
In newly created still-waters fish food production is excellent, and
deep waters provide good winter retreats for fish. Rapid siltation of
these areas, however, results in progressive deterioration of conditions.
Below the dams there is marked improvement for fish. Surplus
silt loads are deposited in the quiet waters above, the water is well
oxygenated in falling over the spillways, and the increased velocity of
the water resulting from the overfall scours protective pools and
sweeps away sand and silt. Both forage fish and game fish are impeded in their upstream movements and become concentrated in such
areas. This provides food for the game fish and fishing for the sportsman.
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Plantings of aquatic vegetation have been made in a number of
lakes (Aitken, 1936b). In some artificial lakes these have survived, but
in most natural· lakes they have not proved particularly successful
because of the turbidity, elimination by herbivorous fishes, and, in
some areas, destruction by livestock. Where conditions are suitable
vegetation is quickly established without plantings.
Trees and shrubs have been planted on lake shores and along the
banks of some of the trout streams to check soil and bank erosion and
to· furnish shade. The lake shore plantings have been effective, but
most stream projects have failed because of destruction by livestock ..
The need for trout stream purchases or easements is apparent.
Pollution Control---Tremendous strides have been made in pollution
abatement in recent years. According to the State Department of
Health, 111 Iowa municipalities have constructed sewage treatment
plants since 1931. Of these, 59 communities previously had no treatment whatsoever and 52 had partial treatment plants, the majority of
which were ineffective. In 1931, cities over 15,000 which treated sewage served only 3.6 per cent of the city population of the state as compared to 59.9 per cent in 1944. The latest statistics from the Division
of Public Health Engineering (Wieters, 1944) indicate that sewage
is now treated for 69.6 per cent of the population of towns which have
sewage systems. In this category 275,111 reside in municipalities
discharging raw sewage into the Mississippi and Missouri rivers where
dilution is great. If this number is deducted from the total sewered
population, the percentage served by sewage treatment is 87.3.
The removal of this enormous amount of sewage pollution from the
streams has had decidedly beneficial effects on fish, fresh-water mussels, and other aquatic life.
EDUCATION
The educational program has been designed principally to disseminate ·information on the activities of the department and to create
awareness of the various fisheries problems. This has been accomplished, for the most part, through public addresses and discussions,
field demonstrations, motion pictures, pamphlets and bulletins, newspaper and magazine articles, and exhibits.
Public addresses are made by the office staff and the field person-·
nel. They are given principally to organized conservation groups,
public schools, and farm clubs.
Field demonstrations, including the culture of the various fishes,
fish rescue, predarory fish removal, stream and lake improvement
devices, and stream bank planting, are carried on for active conservati.on groups to stimulate interest in the program and to demonstratewhat can be done by individual and group action to improve fish environment and fishing.
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Several hundred feet of motion pictures are available to clubs and
organizations on specific fishery operations and general conservation practices.
News releases and occasional bulletins are published and distributed
in addition to the many articles that appear in the department's
monthly publication "The Iowa Conservationist." Occasionally radio
addresses and discussions are given to inform the public on the progress of certain phases of the work. To date the radio has not been
used extensively, but its future use should be extended.
Prior to the war, fish exhibits were displayed at a large number of
county and state fairs, sport shows, and conservation organization
meetings. This program has been curtailed but will be resumed after
the war. The exhibits are designed to demonstrate fishery resources
and activities.
FUNDS
The revenue of the Fisheries Department of the Iowa Conservati0>1
Commission is obtained entirely from sales of fishing licenses and
non-game fish. No moneys are received from legislative appropriation.
All fines collected for violations of the fish and game laws are turned
over to the public school fund. The department is, therefore, entirely
self-supporting.
ACQUISITIONS
Since 1933 a considerable number of areas have been purchased
principally to increase fishing in Iowa. Eight artificial lakes have
been constructed in the southern part of the state and seven i.n the
northern.
Public access has been purchased on several natural lakes in northern Iowa. This includes approximately one and one-half miles of shore
line on Spirit Lake, one and one-fourth miles on Storm Lake, and over
two miles on Blackhawk Lake, although most of the shoreline is available to the public by easement. The Mcintosh Woods State Park area,
Cleat Lake, the Trappers Bay park area on Silver Lake, and others
have been purchased for public access to state-owned waters.
Public fishing access has been secured on the Raccoon River in Calhoun County, the "forks" of the Des Moines River in Humboldt County,
the West Fork of the Des Moines River at Bradgate, Humboldt County,
and the Bussy Lake area on the Mississippi River in Clayton County.
Two dam sites, the Lannon Mills at Panora, Guthrie County, and
Chickasaw dam site in Chickasaw County have been recently purchased
to provide public fishing.
Public access has been secured by agreement on about forty municipal and railroad reservoirs in southern Iowa and also on a number of
sand and gravel pits scattered throughout the state. These areas are
stocked with fish and open to the public.
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A large number of easements have been secured along many of the
streams of the state for public access. Most of these easements were
of five-year tenure, and many of them have expired. Where possible,
permanent easements are now obtained.
IOWA CONSERVATION COMMISSION AND
IOWA STATE COI.LEGE
AMES, IOWA
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CHARLES

R.

KEYES

*

About the only antiquities in Iowa that call for public interference
to effect their preservation are a few groups of Indian mounds. The
cliff caverns occupied by prehistoric men are not subject to destruction, as a rule, and the ancient village sites also, even though under
cultivation, do not ordinarily lose their essential characteristics on
account of private ownership and use. Also the habitation sites make
little appeal to the average man as places that should be purchased
and preserved as public monuments.
It is a different matter in respect to the Indian mounds. Originally
Iowa had many thousands of these, widely distributed, sometimes
singly, but more often in large or small groups. Unhappily it has not
been possible within the last half century to have our choice of the
mound groups most worthy of perman:ent preservation, most of the
mounds having been destroyed by continuous cultivation before the
close of the last century.
By good fortune, through such accidents as absentee ownership, inaccessibility to farm use, or, in a few instances, the refusal of owners
U:, allow the mounds to be disturbed, some twenty mound groups have
come down to the present either in perfect condition, or at least well
enough preserved to permit accurate and complete restoration. Five
of these groups lie in the area at the mouth of the Yellow river in
Allamakee and Clayton counties. Most of this area has already been
acquired by the State for transfer to the Federal government as a
National Monument. Five other groups are now owned by the State
within the boundaries of State Parks or as reservations. This leaves
some ten mound groups still in private ownership that should pass
under State control in order to preserve the last remnants of those
antiquities that are certain to be prized more and more highly as time
passes. A brief statement concerning these groups follows.
l. Des Moines county. The Malchow Mound Group, a compact
group of 53 conical (round-based) and oval mounds on the bluff top
overlooking the Mississippi river flood plain, 12 miles north of Burlington, 1 mile north of Kingston. Some of the mounds have diameters
of 75 feet and a height of 6 or 7 feet.

2. Clinton county. Clancy Lake Mound Group, on a spur of the
Mississippi blu:ffs, 21/z miles north of Clinton; a group of 21 mounds,
conicals and short linears.
3. Hardin county. Caldwell Mound Group, 12 mounds, 1 conical and
11 linears, on south bluff of Iowa river, 8 miles north of Eldora, 12
miles SE of Iowa Falls; the linears from 20' x 66' x 21h' to 20' x 118'
x 31h'; the conical 40' x 40' x 41h'.
*Director, Iowa archaeological survey, conducted by the State Historical Society of
Iowa, Iowa City, Iowa.
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4. Linn county. Burge Mound Group, 19 conical mounds on an isolated hill on north bank of the Cedar river, 3 miles SW of Mt. Vernon;
rather small mounds, such as are frequently found along the interior
streams of Iowa; 15' to 40' in diameter and 1' to 3' in height.
5. Louisa county. Two large, well preserved mounds of the Toolesboro group, on a high bluff overlooking the Mississippi flood plain,
the remnants of a gi·oup of six, four of which proved to be of HopeweUculture origin when excavated by the Davenport Academy of Science
<luring the seventies of the last century; the two mounds remaining
are 70' x 70' x 6' and 80' x 80' x 8'.
6. Marion county. Red Rock Mound Group, 5 conical mounds, ca.
55' x 55' x 3' on a bluff above the Red Rock ledges of the Des Moine"
river, 8 miles north of Knoxviile. The site is of historic interest on
account of an important treaty with the Sauk and Fox Indians in
1843 and the location of the quarry from which came the stone furnished by the State of Iowa for the Washington Monument. About
twenty acres are needed to preserve the site fully.
7. Webster county. Brushy Creek Mound Group, 48 mounds, 9
conicals and 39 linears, on a bluff overlooking the Des Moines river,
6 miles E. of Lehigh; the conicals are of average size, the linears average about 100 feet in length, 14 feet wide and 1'-2' high.
8. Webster county. Eslick Mound Group, 14 mounds, 3 conicals,
40'-47' in diameter and 3' high; and 11 linears averaging 137' long,
16' wide, and 1 % ' high; 3 miles SE of Lehigh.
9. Webster count:y. Lehigh Mound Group, 5 conical and short
linear, or oval, mounds, lying on a high bluff overlooking the Des
Moines river, just above the town of Lehigh; two of the mounds are
about 50' x 50' in diameter and 5' high.
10. Webster county. "Wickwire Mound Group, 19 mounds, 10 conical
and 9 linear, on bluff top N. of the Des Moines river, 4 miles E. of
Lehigh; the conical mounds average about 40' in diameter and 3%'
high; the linears average about 100' long, 16' wide, and l' high.
CORNELL COLLEGE,
MT. VERNON, IOWA
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WATER SUPPLY
H. GARLAND HER.SHEY

The water supply of a state may be defined as the water that is
utilized for all purposes withi.n that state. From the point of view of
conservation we might add to that definition any water that has
the potentiality of being used. Under such a definition the field of
water supply .has many. ramifications.. It encompasses surface water,
including rivers, str'eams, natural and artificial lakes and ponds; and
ground water, a subject in which 'our knowledge is derived chiefly
from wells and springs. It is closely allied to and overlaps on numerous other fields.
In Iowa probably the most important use of water is by cities,
towns and individuals for private domestic and livestock supply. In
addition, large quantities are utilized by industry for cooling and
air conditioning, for processing and making up a part of a product,
for electric and steam power and for washing purposes. The u$e of
water for many of these purposes has been increasing annually for
many years and the increase has been particularly rapid since the
development of air conditioning and during the present war emergency. It is vital that we conserve our water supply for these and
other uses.
Before a broad, constructive, and comprehensive conservation program can be carried on successfully in any field some facts must be
known about that and related fields. In Iowa the collection of factual
data on water supply began more than fifty years ago. In the past
ten years it has been intensified. The data obtained include flood, low
water and average stream flow and lake stages; pollution, deposition
of sediment, temperature and mineralogical content of surface waters;
pu.mpages, water level fluctuations, and ground-water reserves; temperatures, bacteria and chemical quality of well waters; and the geologic .factors involved in the planning, drilling, .and construction of:
wells for water available in-different. rock formati<ins at different
depths in -different parts of the State~
In ground water the collection 3.nd dissemination of data has been
cal<ried on chiefly by the Iowa Geological Survey. The State Department o·f Health and the well drillers of Iowa have assisted materially
with the program through the collection of samples, and numerous
other agencies and individuals have made various and significant contributions.
The collection and publication. of surface. water data has been done
primarily by the water resources branch of the U. S. Geological
Survey with the active. support of the U. S. Army Engineers, the
Iowa Institute of Hydraulic Research, the Iowa Geological Survey,.
the State Conservation and Highway Commissions. Other institutions, groups and individuals have contributed valuable data.
In matters of public health as related to water supply the Division:
of Public Health Englneering of the State Department of Health hag;
been the chief contributor.
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Most of the agencies involved have contributed published material
relating to water supply. The list of publications on the subject is
too long to review here. Because it has been deemed necessary in
many cases to assemble larger and larger quantities of basic data each
succeeding year, . publication has fallen behind and there is a large
quantity of information available for use in unpublished form.
From the foregoing statements one might presume that we have at
hand the facts necessary to solve our water supply problems. In actuality, however, we have scarcely passed the reconnaissance stage.
The basic factors involved are highly variable and demand not only
intensive study and examination but authentic data must be continually collected over long periods of time and over wide areas to be
useful. This combination of essentials has never been in full working
operation, although it is possible of achievement.
The collection, interpretation and publication of basic data is one
of the scientific approaches to any problem such as water supply. The
layman does not usually consider it a tangible approach until he has
an understanding of the major facts. Usually the published reports
are too technically formidable to hold the layman's interest long
enough to afford him an adequate understanding of the problems involved. There is a need for a popular presentation of the facts concerning water supply which could lead directly to better conservation.
It is generally assumed that the public is not well enough informed to
accept wide expansion of the program of water supply investigation
even though such an expanded program would be of great value to
the state at present and sooner or later will be a necessity.
.
Although all phases of the work now being done have definite p·~ac
tical use and although the information obtained is being utilized, it
could be put to much wider use under proper circumstances. It is believed that wider utilization would lead to a higher level of conservation than we are now experiencing.
There are laws already enacted which are aimed at the conservation
of our water supply. It appears that the increased industrialization
and the increased use of our water supply indicated by the advances
of the past ten years will necessitate further protection by law.. At
least some of the agencies directly interested in water supply are
planning a course of action toward better conservation which should
lead to sound legislation governing the most efficient use of the water
supply of Iowa.
Our water supply is one of our most valua.ble natural resources.
The history of water supplies in older parts of the world has shown
that this resource can be misused and its usefulness greatly reduced
through poor conservation. Our own history indicates many instances
of our tendency to take precautionary steps to save a natural resource
only after irreparable damage has been done. The present war has
brought home to us again and probably more forcefully than ever before how vitally necessary are our natural resources.
In order to put our water supply on a permanent basis of most
.efficient use we should act now to correct practices that we know to
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be detrimental. Through collection, interpretation and publication of
basic data, water consumers should be kept informed of the ever
changing developments and advised of sound conservation practices.
Necessary laws should be passed as they are needed to assure economical use and protection for our water supply.
lowA GEOLOGICAL SURVEY
IOWA CITY, IOWA
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FORESTS
G. B.

MACDONALD

GENERAL STATEMENT
Although Iowa is one of the prairie states, original surveys show
that about 6,690,000 acres, or approximately one-fifth of the state
was wooded. The survey shows that in parts ninety-five per cent
of the land was originally covered with timber growth. The timber
usually followed the streams and occupied the rougher lands. In
southern Iowa, some of the counties had as high as fifty per cent of
the land originally covered with tree growth-found on the thinner
soils and along the water courses. The original cover of timber gradually decreased from the eastern and southeastern portions of the
state to the northwest where relatively small areas of tree growth
were found.
Since the early days, many small sawmills in Iowa have cut lumber
and timbers for domestic use. This cutting has continued up to the
present time. In 1943, 1087 sawmills were either operating or available for cutting lumber. The present lumber consumption in the state
is approximately 626,000,000 board feet, of which the Iowa mills cut
53,000,000 board feet.
The earliest settlers quickly J·ecognized the protective value of trees,
and in the prairie sections many woodlots and shelterbelts were planted. Fast growing deciduous trees were used. Some of these plantings
were aided by various federal acts, but the planting of trees through
the years has not kept pace with the clearing of timber lands. Millions
of acres of woodlands have given way for agricultural production or
grazing crops. In this process hundreds of thousands of acres of
land were cleared of timber which might have been more profitably
kept in timber production. During the first World War and the depression years that followed, many acres of thin timber soil were
cleared for cultivation. In places, this has resulted in a serious depletion and destruction of the soil primarily through erosion. The
resulting situation will require major land adjustments in setting up
the best economy for these localities.
The average woodlot owner in Iowa has not usually considered his
forest land as a particularly valuable part of his farm. This has been
due to many causes including irregular markets for his surplus timber
products and to the overshadowing importance of agriculture in the
state as compared to foresfry. It has been difficult to get the land
owners to realize that forest land should be made to contribute toward
the farm revenue the same as the better agricultural lands.
\Vhere the denuded and wasted soil areas are of considerable extent, the general standard of living has been greatly reduced. The
population has decreased, relief cases have been multiplied, and the
communities are rapidly developing into a state of instability which
does not bode well for the future. The problem involved is a vital one
for the state. It has come about largely through the misuse of lan<l
79
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areas and can only be corrected by a comprehensive program of land
use adjustment. This adjustment will require a change from attempting to grow cultivated crops to the use of such lands for the production of forage crops and timber. In some of these areas the soil destruction has extended beyond the point where the owner is able to
restore the land through his own initiative and resources. Here, cooperation from the community, the state or the federal government
will be needed to get these lands back into a productive condition.
FORESTRY PROBLEMS INVOLVED
Woodland Ma.nagement-From the time of the first settlements in
Iowa, trees have been cut with little or no thought of the product as a
crop. The earliest settlers who picked timberlands for their farms got
rid of the trees as quickly and easily as possible. The lands were
pressed into the production of needed agricultural crops. Since the
time of the early clearings, Iowa woodlands have gone through a continual process of culling by removing the best trees whethe>r the
product was to be used for lumber, poles, fence posts, fuel, or other
purposes. This continual culling process over a period of eighty to
one hundred years has greatly reduced their value and their producing
capacity for the future. Land owners with forests of inferior species
and of poor quality find little prospect for satisfactory returns from
their woodlands. This has caused a spirit of indifference toward a
forest management program. To overcome this situation will require
an extensive educational program which will reach down to the indivioual farmer's woodlot and will involve showing, by demonstration
or otherwise, the proper forest management procedure necessary in
order to get the woodland back into a productive condition.
Protecting the Forest Against Destructive Agencies-Although forest fires in Iowa are not of the spectacular crown fire type, yet Iowa
woodlands have been seriously damaged through the repeated occurrence of surface fires. These fires not only destroy young seedlings
but also the ground cover, litter, and partially decayed material which
contribute in no smalJ way in adding fertility to the soil, increasing
the absorptive,capacity, and in preventing the serious erosion of the
soil. Repeated burning of woodland areas will render future returns
from the timber impossible, except for the more mature trees now
present.
Both insects and diseases take a heavy toll of trees each year from
the Iowa forests. The culling out of the diseased and defective trees
will go a long way toward preventing widespread destruction from
both of these causes. Control measures are most effective when undertaken by the community or a governmental agency.
Grazing in Iowa Woodlots-Heavy grazing in the farm woodlot is
one of the most serious problems to be met in the Iowa forestry progrom. From the earliest times the woodlot has been considered more
of a pasture for domestic animals than for supplying wood products.
This practice has persisted although it is known that available for-
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age in timbered areas is not only of poor quality but also limited in
amount. The grazed woodlot is not only a poor area for forage production but also has little promise for the future for the production
of valuable wood material. Probably 90 to 95% of Iowa woodlands
are grazed to a greater or less extent. It is apparent that this practice must be curtailed, if satisfactory returns to the farmers are to be
expected.
Reforestation of Idle Land-In addition to the land now covered
with some kind of timber growth, there are hundreds of thousands
of acres of land in Iowa which have been used for agricultural purposes and which are now in such a depleted condition as to make it
most profitable to use them for either timber or forage production.
It is not only a question of getting a profitable crop from the soil but
also of saving the soil itself from further destruction. Although the
state has made some progress in reforesting both private and state
lands, yet the program is hardly well started. A large part of the pro-<
gress which has been made thus far has come through cooperative
efforts between the state and the federal government, notably through
the Clarke-McNary and the Norris-Doxey Acts. A comprehensive reforestation program for the poorer soils of Iowa will result in a long
series of benefits. These will include production of paying crops of
timber; getting idle lands back into production; preventing erosion
of the soil, as well as building up the fertility of the soil; furnishing
labor for the community both for !panting, protection and care of the
trees; producing a tax base for land which has not been able to pay
taxes; and, perhaps best of all, building up of forest areas which will
tend to stabilize the communities and develop a permanent forest industry which will become a part of the broad agricultural program.
Every acre of rough land which is reforested contributes to the stabilization of water flow, helps to prevent the silting of streams as well
as saving the fertile surface soil which is Iowa's most valuable physical assest.
Although reforestation is not a cure-all for our land problems, yet
it is one of the important factors involved in the poorer soil regions.
Irreparable losses have already occurred which cannot be repaired
fully in centuries. Some of the worse eroded areas can only be brought
back through a long process of years by reforestation or by other soil
building practices. A broad program of reforestation which would
provide for completion of this program during the next fifteen to
twenty-five years instead of in the next five hundred years would
be the means of saving millions of dollars to the citizens of Iowa. An
accelerated program of reforestation should be undertaken for both
private, state and federal lands.
Windbreaks and Shelterbelts-From 1860 to 1880 Iowa was one of
the leading states in setting out windbreaks and shelterbelts. Early
settlers realized the value of the protective grove of trees about the
farmstead. Many of these groves have now disappeared and the generations following have not seemed to realize fully the value of these
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protective plantings. Only a small percentage of Iowa farm buildings
and feed lots have permanent and efficient shelters of trees. Although
tl:e state extension service has been assisting the farms in their windbreak and shelterbdt problems for many years, yet the program has
not been pushed as rapidly as its value justifies. Iowa offers a big
opportunity for a greatly extended program of windbreak and shelterbelt planting.
Acquisition of State and National Forests-Although most of Iowa's
timber lands are in small tracts and will continue under private ownership, yet there are certain areas in the state where the soil has been
depleted to such an extent as to require county, state or federal assistance in getting these areas back into production. In cases where private initiative is no further interested in maintaining the productivity
of the land, then it becomes desirable, if not necessary, for a governmental agency to step in and take over the management. Already limited areas of both state forests and national forests have been acquired in Iowa. This program should be greatly extended during the
next few years. County Forests, as well as Community Forests, might
also have a definite place in the forestry program of the State.
AGENCIES INVOLVED IN FORESTRY WORK IN IOWA
Iowa Conservation Comm,ission-ln addition to the park lands, water
areas, and game preserves, the Iowa Conservation Commission has
jurisdiction over approximately 12,000 acres of state forest lands
which make up the nucleus of what is expected to be a series of state
forests. These comprise poor soil areas or cut-over timber lands which
have been acquired and set aside for continuous management. It is
the purpose of the Commission to develop these forests as multiple use
areas by making them contribute as high a revenue as possible in
timber products and at the same time make them serviceable for the
production of wildlife, conservation of water, prevention of soil erosion, and to a limited extent for recreational purposes. As funds become available, the state forests should be greatly increased in acreage.
During the past several yea.rs the Conservation Commission has
been cooperating with federal agencies in the financing and supervision of three farm forestry or timber marketing projects in northeastern Iowa. This work involves the woodland owners in eight
counties and is making a valuable contribution to timber production
for war purposes.
The Conservation Commission also has jurisdiction over the State
Forest Nursery of approximately 100 acres, the purpose of which is
to produce suitable tree planting stock for erosion control and game
planting, both on private and publicly owned land. The state nursery
is maintained under the Clarke-McNary Act in cooperation with the
U. S. Forest Service.
State Extension Service--For the past thirty-five years, the agricultural extension service has undertaken organized forestry exten-
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sion work in the state. A full time extension forester has been employed and more recently he has had the assistance of an assistant
extension forester. The principal activities during the past few years
have been: development of cooperative marketing for woodlot products; distribution of trees to farmers under the Clarke-McNary law;
planning windbreak demonstration projects; tree planting projects
for erosion control and game cover; woodlot management demonstrations; demonstrations of cultural operations in woodlands; and supervision of forestry programs in 4-H Clubs and with other youth
gTOUps.
Since the forestry work in Iowa will always be very largely a farm
forestry program, this work of the extension service is of vital importance.

The Agricultural Experiment Station-For many years, the agricultural experiment station through its forestry section has been conducting research projects in order to P.rovide a more substantial basis
for the forestry program in the state. The work of the forestry section of the Experiment Station has been carried on in part through
cooperative efforts with the United States Forest Service, the Central
States Forestry Experiment Station, the Soil Conservation Service,
and the Bureau of Entomology and Plant Quarantine. Projects which
have been recently undertaken include the following: construction of
volume tables for different Iowa species; log grades produced in Iowa
timber; construction of growth and yield tables for Iowa tree species;
determination of mineral requirements for Iowa trees; analysis of
factors of site as a basis for tree planting; control of tree diseases;
determination of a workable basis for appraising non-agricultural
lands for pasture and forest use; study of yields from forest planta.tions; effects ·of windbreaks and shelterbelts; and preparation of
management plans for Iowa woodlands.
Progress on these and other projects has been handicapped by lack
of personnel and funds. A substantial forestry research program
should go hand in hand, or precede, the work of the action agencies.
Forestry Department Iowa State College-The forestry department
of the college, with its technical staff, is involved in normal times
primarily with the instruction of technical forestry students in preparation for professional forestry work. In addition, however, to the
professional training, instruction in farm forestry is given to a limited number of agricultural students, especially those who expect to
return to the farm. Adding farm forestry training for more agricultural students and also for high school students would be one of
the most effective means of meeting our farm woodlot problems in
an effective way. The strengthening of farm forestry instructional
work in all of the states is highly recommended by the Society of American Foresters.
United States Forest Service-Since 1924 Iowa has been cooperating with the U. S. Forest Service under the Clarke-McNary Act in
both tree planting and forestry extension activities. These lines of
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work have made good progress so far as the limited funds permit.
The cooperative work under Section 4 of the ab-Ove act has resulted
in the planting of several million trees on the poorer lands of the
state, as well as providing shelters around farmsteads. Through this
effort, approximately 600 demonstration shelterbelts have been established over Iowa with the cooperation of the extension service and
the county extension directors.
In 1942, two farm timber marketing projects were started in Iowa.
The first centered in Clayton County and the second in Dubuque and
adjoining counties. These projects were financed jointly by the United
States Forest Service and the Iowa Conservation Commission, and
were planned to give farm woodlot owners needed assistance in managing and marketing timber products.
Early in 1943, the War Production Board requested the aid of the
U. S. Forest Service and the various state agencies to assist in increasing the production of lumber and other forest products needed
in the war effort. This came about because of the critical shortage
of lumber, pulpwood, and other forest products essential to the successful prosecution of the war. This resulted in the establishment of
the Timber Production War Project for Iowa with headquarters established at Ames and with the appointment of an area forester, assis,tant area forester, and several project foresters to assist in the
program. The work involves securing the cooperation of all agencies
which can make a contribution toward increasing lumber or timber
production for the war program. It has involved direct contacts with
woodlot owners, sawmill operators, and marketing agencies, as well
as with the many federal and state boards which must be consulted
in order to iron out production difficulties. This project will no doubt
continue during the war period.

Soil Conservation Service~The soil conservation service which is
well established in Iowa is making a real contribution toward the
better handling of our soil resources. A part of the work of this
organization involves the better utilization of forest lands for the
production of forest crops.
Several years ago, the soil conservation service established a farm
forestry project in Allamakee County for the purpose of demonstrating to the farmers of that section approved methods of producing,
managing and marketing timber. This project has been effective in
better woodland management in northeastern Iowa, and similar pro·
j ects if established in other parts of. the state would unquestionably
give excellent results.
SUMMARY AND RECOMMENDATIONS
1. A more complete forestry program is essential for Iowa's best
economy. The program will assist in preventing the destruction of
the soil, help to restore its fertility, increase farm income, stabilize
community development, aid in conserving and deve1oping wj1d life,.
water and recreational resources, and tend toward a better social and
economic standard in the poorer soil areas of the state.

https://scholarworks.uni.edu/pias/vol51/iss1/6

46

et al.: Present Status and Outlook of Conservation in Iowa: State Parks a

1944]

FORESTS

85

2. Iowa's forestry problems are very largely farm forestry problems involving 200,000 individual operators. To develop this imP.ortant part of Iowa's forestry program will require thousands of
educational and demonstrational contacts with land owners. This can
best be accomplished through a much more comprehensive extension
or county forestry program.
3. For the revamping of those lands which are beyond the resources of private individuals, a public program for acquiring state or
federal forest lands over a period of perhl}ps fifteen or twenty years
is needed. A program of this kind would supplement the twelve
thousand acres of state forests and about five thousand acres of national forests which have already been acquired.
4. Thousands of acres of depleted agricultural lands can best be
put into production by placing them in permanent grazing or timber
use. This applies to both privately and publicly owned lands.
5. Grazing in woodlots, fires, and undeveloped markets are among
the most important deterrents to long time forestry programs on private lands. These problems can be met by an educational program
.and by additional cooperative efforts from the state and federal
agencies.
6. A more comprehensive forestry research program is needed
as a basis for a long time forestry plan for the state.
7. A much more comprehensive tree planting program is needed for
the best development of Iowa's potential timber lands. Such facilities
should be secured which will enable not only the reforestation of private lands on an economically sound basis but also provide for more
rapid reforestation of state or federally owned lands. More satisfactory progress in establishing farm shelterbelts is also needed.
8. A thorough revamping of our state forestry laws is needed. This
should be secured under the general direction of the Iowa Conservation Commission. Such a program should include, among other things,
the following:
Provision for a separate forestry unit or division under the Conservation Commission to handle the state forests and other forestry
matters. This should include provision for adequate technical personnel for both administration 'and· field activities.
Provision for a long time program of purchasing state forest lands
to be put under management for multiple use purposes. This program
would require the biennial appropriation of substantial state funds
and possibly authority for the Commission to take over tax delinquent
lands suitable for state forestry purposes.
Provision for more adequate assistance for private forest lands as
well as for those under direct state jurisdiction.
Provision for a more settled policy with reference to the state's
obligation for assistance in reforestation work on private lands.
DEPT. OF FORESTRY
IOWA STATE COLLEGE
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SOIL AND WATER CONSERVATION
F. H.

MENDELL AND J.M. AIKMAN

Soil conservation holds the topsoil where nature placed it. It also
makes the hillsides and slopes sponge up the highest possible amount
of precipitation. At the same time, it maintains or increases the fertility and productivity of the land. Soil conservation is more than the
mere locking of soil particles. It often is summed up as "utilization
of soil and water resources without waste." The enemy of soil conservation is erosion, which makes headway when the tremendous cutting and carrying forces of excessive storm water are unleashed.
Agriculture is Iowa's first industry, and it is founded on the top
10 or 12 inch layer of the earth, termed topsoil. Anything that lessens the productive potentialities of the topsoil, which almost rigidly
controls vegetative growth, also reduces the food and feed output of
the farm. Run-down and ernded soils make smallest crop yields per
acre and cut the farmer's income, whether he be a hog raiser, dairyman, cattle feeder or cash grain grower. As the individual farmer's
income dwindles, so does the income and well-being of the community,
county and state.
As applied to a particular farm, soil conservation may include only
one or a blend of several practices and measures such as: land use,
crop rntations, liming, fertilizing, contouring, terracing, strip cropping, drainage, pasture improvement, tree planting and gully control.
With a knowledge of the soil type, the depth and condition of topsoil that remains and the degree of slope of his farmland, the farmer
together with technical assistance drafts an erosion control and crop
production plan that will maintain peak production and income from
each acre and yet conserve and build up the soil. State and national
legislation combined with research, educ:rtion and action on the same
levels are enabling farmers better to utilize their soil and water resources without waste.
HISTORICAL BACKGROUND
Individual phases of what is now defined as a coordinated soil and
water conservation program date back many years. For example, lime
must be applied on acid soils before most legumes can be grown and
legumes are an essential part of a good crop rotation. The use of individual practices such as liming acid soils, terraces, crop rotations,
and tree planting have been called to the attention of farmers by Extension workers for many years.
The first definite attempt to interest Iowa farmers and to give them
help in establishing a coordinated soil and water conservation farm
plan, started in 1930, including Monroe, Mahaska, Lucas and Marion
Counties. The late Paul "Weichman under the direction of .J. L. Boatman, then Extension Agronomist, was assigned to work with the
farmers in this 4-County area in establishing demonstrations on in87
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dividual farms including proper land use, desired crop rotations, liming, contouring, terracing and tree planting as they were needed to
control erosion and maintain high crop yields.
First Widespread Recognition of Erosion-National recognition of
erosion began with the establishment of ten erosion experimental
farms among which were those at Lacrosse, Wisconsin, Bethany, Missouri and Clarinda in Page County, Iowa. The Iowa station was established in 1931 by the U. S. Department of Agriculture with the
Iowa Agricultural Experiment Station cooperating. The station was
under the immediate direction of George Musgrave of the U. S. Department of Agriculture. The major objectives of these stations when
they were established were to measure the actual losses of soil and
water under different types of land use and cropping systems, and to
study the value of terraces, contouring, strip cropping, and other
practices in controlling erosion and conserving moisture for crop production.
The first large-scale demonstration in Iowa was the West Tarkio
project started in the spring of 1934 by the Soil Erosion Service, since
renamed the Soil Conservation Service. The project embraced the
105,000-acre watershed of the West Tarkio river upstream from Tarkio, Missouri. Two-thirds of the watershed is in Page and Montgomery
counties, Iowa.
A new type of farming was introduced to farmers in the West Tarkio watershed by a staff of technicians trained in agronomy, engineering, forestry, soils, biology and farm management. The technicians developed plans and worked with farmers in applying on the
land soil-saving methods that curved rows around the hills on the
contour in contrast with the customary practice of running rows
straight east and west or north and south. Terraces were built to
break the long slopes into shorter ones and carry off the surplus stoim
water in an orderly manner. Trees were planted in gullies and on
steep and badly eroded slopes. Gully control structures and diversion
dikes also were introduced. The technicians and the farmers coordinated the already accepted practices of liming, crop rotations and
pasture improvement with the newer erosion control practices in the
farm's soil and water conservation plan.
Similar demonstration projects were established at Greenfield,
Knoxville, Marion and McGregor in the fall of 1935 by the Soil Conservation Service. These projects were set up and carried out cooperatively by the Soil Conservation Service, Iowa State College and
cooperating agencies and farmers. Smaller demonstration projects at
Spirit Lake and Waterloo were established in 1941. The program of
work on the early demonstration projects was based, largely, upon the
experimental results obtained at the ten erosion experiment stations.
CCC camps assigned to the Soil Conservation Service provided labor
and special equipment to farmers to assist them in making quick
switches to the new type of farming. Thus farmers got their soil and
water conservation programs into operation much faster than they
would have been able or willing to with their own resources. A total
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of 38 camps assigned to the Soil Conservation Service to assist i.n
erosion control and drainage work were established in Iowa communities during the 1934-42 period.
Establishing of the Soil Conservation Service-Established in the
Department of Interior in 1933, the Soil Erosion Service was made a
permanent bureau of the U. S. Department of Agriculture by an act
of Congress, known as Public 46, in April 1935. At that time the
name was changed to Soil Conservation Service, and it became necessary for the Secretary of Agriculture to establish policies to guide
the agency.
To organize the agency's facilities and to establish a desired working relationship between it and local, state and other federal agencies,
the Secretary appointed an interbureau committee. Accepted by the
Secretary on June 6, 1935, the interbureau report set forth policies to
govern the new bureau and, among other things, provided for the establishment of a state soil conservation advisory committee.
Of the advisory committee, the report recommended that in each
state a soil conservation committee be set up "to assist in fonnulating
programs for all soil conservation work in the state, in coordinating
the various agencies concerned with soil conservation, in locating demonstrations and other projects, in encouraging the formulation by
farmers of soil conservation associations (soil conservation districts)
and in otherwise contributing to a modified plan of action."
The report suggested that the state advisory committee be comprised of the Director of Extension Service, the Director of the State
Agricultural Experiment Station, the State Coordinator of the Soil
Conservation Service (now State Conservationist) and representatives of such other agencies as might be desirable. Members of the
Iowa advisory committee appointed by the Secretary are R. K. Bliss,
R. E. Buchanan and F. H. Mendell.
This committee, with the assistance of a Works Committee, composed of the Extension Soil Conservationist and representatives of the
departments of agronomy, agricultural engineering, forestry, animal
husbandry, farm management, the Extension administrative staff and
of the Soil Conservation Service, has among its major activities the
following:

1. Develop a state soil conservation program.
2. Recommend needed research in soil conservation.
3. Advise the Soil Conservation Service on matters of policy and
procedure.
4. Make recommendations concerning the location of works projects
demonstration areas and other undertakings .
.5. Assist in coordinating the activities of various agencies in a position to contribute to the state program.

This active committee has contributed materially to the work of
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the Soil Conservation Service. It has been largely i'esponsible for the
fine working· relationships that exist in the state and the progress
that has been made in the research, educational and action programs
in soil conservation. Both the advisory and works committees meet an
average of once a month.
In order to maintai.n a close working relationship with the state soil
conservation (districts) committee, the advisory committee frequently
consults with the former and occasionally joint meetings are held to
discuss problems and policies that are of interest and concern to both.
The state soil conservation committee is comprised of three farmers
appointed by the governor, the State Secretary of Agriculture and the
Extension Director. The state conservationist, at the invitation of the
committee, serves as an advisory member. This third committee is set
up under the provi.sions of the state act enabling farmers to create
soil conservation districts.

Soil Conservation Districts-The state and county land use-planning
committees made a study of the proposed soil conservation districts
law in 1937-38 and a summary of their suggestions and recommendations was made available to the members of the 1939-40 state legislature. The Assembly after due deliberation passed the soil conservation districts law. This act recognizes that erosion is a menace as set
forth in the declaration of policy which reads as follows: "It is hereby
declared to be the policy of the legislature to provi.de for the restoration and conservation of the soil and soil resources of this state and
for the control and prevention of soil erosion and thereby to preserve
natural resources, control floods, prevent impairment of dams and
reservoirs, assist and maintain the navigability of rivers and harbors,
preserve wildlife, protect the tax base, protect public lands and promote the health, safety and public welfare of the people of this state."
The land owners in a given area are the only ones who can initiate
action toward the organization of a district by 20 per cent or more
of the owners signing a petition requesting such action. Following the
acceptance of the petition by the state soil conservation committee, a
hearing is held where everyone in the proposed area is given an opportunity to speak for or aga.inst the organization of a district and
this is followed by a referendum and election of three duly nominated
commissioners. Unless more than a 65 per cent majority of the voting
land owners favor the organization of the ·district, the matter is
dropped.
The responsibilities of the three commissioners who represent the
farmers in the district arc well defined in the state act and they are
given adequate authority to develop and carry out the program they
think is necessary. The democratic principles of self initiation and
rnaj·ority rule, with full opportunity for expression, are provided for
in the organization of soil conservation districts. When the organization is completed, tho responsibility continues to rest with the
local people with such cooperation and assistance as they desh·e to
request from federal, state and local agencies.
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ORGANIZATION
-Numerous local, state and federal organizations and agencies are
-playing an important part in the progress of the soil conservation pro·gram. In this discussion, however, our attention will be directed primarily to that of the Soil Conservation Service.
The work of the Soil Conservation Service now is directed toward
increasing agricultural production vital to the war and toward the
maintenance of the land's productive capacity now and in future
years. It promotes application and use of soil and water conservation
practices and of erosion control practices in agriculture through assistance in the form of technical, material and equipment aid to soil
conservation districts. It likewise is continuing the demonstration of
practical soil conserving measures in selected watershed a.reas.
The Service also has the responsibility of land drainage where that
work is part of a coordinated program of soil conservation, erosion
control and wise land use. Other phases of the work include cooperative farm forestry demonstration projects, purchase, improvement and
management of submarginal lands, and soil conservation research.
These activities involve:
1. Research to determine the character, cause and effects of soil

2.
3.

4.
5.

6.

erosion and the development of practical measures for erosion
control.
Surveys to determine the facts needed in planning and prosecuting erosion control and moisture conserving work.
Demonstrations to illustrate the practical effectiveness of soil
conserving land use practices and to prove the techniques of
erosion control through actual application on the land.
Dissemination of information regarding erosion and its control
through the ordinary channels of public communications.
Cooperation with local, state and federal agencies in the field of
soil and water conservation, land use adjustments and related
fields.
Cooperation with and assistance to soil conservation districts
formed under the authority of state law.

The administrative levels of the Service are:
1. Washington office

2.
3.
4.
5.

Regional office
State office
District office
Work unit office

The office of Dr. Hugh H. Bennett, Chief of the Service, is located
in "cashington·, D. C., and the office of Ralph H. Musser, conservator
of the Upper Mississippi region which includes Iowa, is in Milkaukee,
Wisconsin.
Research~All soil conservation research in the state is planned and
condl,lcted cooperatively by the Iowa Agricultural Experiment Station
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and Soil Conservation Service Research. The Federal aspects of this
research are administered by the Chief of Research, Soil Conservation
Service. The research program of the Service is divided into three·
divisions. The divisions and sections are listed:
Erosion Control Practices Division
Climatic and Geographic Section
Conservation Economics Section
Conservation Experiment Stations Section
Hillculture Section
Farm Irrigation Division
Water Conservation and Disposal Practices Division
Farm Drainage Section
Hydrology Section
Sedimentation Section
Research projects of the several sections are located in representative problem areas throughout the United States on a regional basis.
Not all of the research applicable to Iowa conditions is done in Iowa.
Conversely, the research projects located in the state are conducting
research which is applicable to the entire Upper Mississippi Region
and, in a lesser degree, to other regions. Two sections of the Division
of Erosion Control Practices have projects in Iowa in cooperation with
the Iowa Agricultural Experiment Station. They are the Section of
Conservation Experiment Stations and the Section of Hillculture Research.
The research activities of the Service are administered directly between the Washington office of the Chief of Research and the men
i.n charge of the various research projects in the state.

Operations-The work of the Operations Division is divided into 7
regions. Iowa is in Region 3 which also includes Minnesota, Missouri,
Illinois, Wisconsin, Indiana, Ohio and Michigan.
The activities within Iowa are administered through the state office
located at Ames. The Soil Conservation Service Nursery, also at
Ames, is a part of the Operations Division but is administered direct
from the regional office. The field work is under the direction of dis- .
trict conservationists, each of whom is in charge of the activities in
from 3 to 12 counties, depending on the amount of work in progress.
The work unit consists of a farm planner and an aid or assistant and
such special help as needed and available to assist farmers in each
soil conservation district where the district commissioners have requested such assistance from the Soil Conservation Service.
PRESENT PROGRAM IN THE FIELD
The program in the field has two phases, the research program and
the operations or action program. Since the operations program on
the land is based on the research program the discussion of research
is presented first.
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The Research Program-The organization of the research program
as it is today is the product of the need of farmers and technicians
in the field for information pertinent to the establishment of a soil
conservation program on the land. This research program is flexible
and designed to meet the changing and ever widening need for technical information as the conservation program is extended into new
areas and is increased in efficiency on established areas.
Projects of all of the sections except Farm Irrigation are located in
the Upper Mississippi Valley Region. This means that the results of
a full research program in soil conservation, applicable to Iowa conditions is available to farmers and conservationists in Iowa.
In addition to the three research projects of the Division of Erosion
Control Practices now active in the state, the Service is cooperating
with the Mechanics and Hydraulics Department of the State University of Iowa in run-off studies on the Ralston Creek project. Until
1944, research has been carried on in Iowa by the Conservation Economics Section.
The research program of the three cooperative research projects
located in Iowa at present are briefly presented.
1. Conservation Experiment Stations Section.

This phase of research is performed jointly by this section of Soil Conservation
Research and the Agronomy Section of the Iowa Agricultural
Experiment Station. Other sections of the Experiment Station
and departments of the College cooperate on the several projects.
The projects listed below were especially designed to answer technical questions pertaining to the use of conservation practices
on farm land.
a. The effect of contouring corn, soybeans, and oats on soil and
water conservation.
b. The effect of divergence of rows from the contour on losses
of soil and water.
c. Cultural practices and methods of handling crop residues in
relation to soil and water conservation and crop yield.
d. The effect of cover crops on the conservation of soil and water
and on crop yield.
e. Estimation of productivity capacities of soil types as influenced by slope, degree of erosion, and type of management.
f. Soil and water conservation in orchards. (Cooperative with
Hillculture Section.)
g. Investigations of soil moisture content under different crops,
cropping systems and mechanical conservation practices.
h. Effect of management on soil and water losses.
i. The effect of different crops and organic matter treatment
on the movement of water through the soil profile.
j. The effect of cropping system on runoff from terraced land.
k. Crop rotations in relation to soil and water conservation.
I. The influence of organic matter additions, cropping systems,
methods of handling crop residues, and the mechanical and
physico-chemical composition of soils on soil structure as related to erosion control.
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Included also in this section is the Farm Machinery Investigations Project. Studies of farm machinery in relation to soil conservation practices and investigations of soil and water relationships as they apply to land drainage are in progress in cooperation with the Agricultural Engineering Section and the Soils
Subsection of the Iowa Agricultural Experiment Station.
Through the farm machinery investigations, attempts are being made to evaluate the various machines and tillage practices
used in growing and harvesting ordinary corn belt crops in terms
of their value in conserving soil and moisture, yields of the
various crops and efficiency of labor and power. Disks, listers,
and subsurface tillers are being compared with plows for primary preparation of seedbeds for corn on several representative
soil types in Iowa and the effects of auxiliary practices such as
additions of commercial fertilizer and cover crops on corn grown
under these tillage methods are also being studied.
2. Hillculture Section. This phase of research is performed jointly
by this section of Soil Conservation Research and the Botany
and Plant Pathology Section of the Iowa Agricultural Experiment Station. Other sections of the Experiment Station and
departments of the College cooperate on the several projects.
The projects listed here were especially designed to solve land
use problems pertaining to establishing conservation methods
on portions of farms not suitable for usual agricultural practiceE.
a. Experiments with the grape as a crop to be grown under
erosion-control and soil-building conditions on steep, eroded
land in southern Iowa.
b. To determine the adaptability of the plum as a hillculture
crop plant, grown and managed so that soil and water may be
conserved and the soil improved.
c. The development and use of tannin plants on steep, eroded
land in southern Iowa.
d. The reaction of hillculture plants on the soil. An evaluation
of improvements in plant-growth conditions.
e. To determine the adapability of selected and developed strains
and varieties of nut trees and shrubs as integrated hillculture crop plants.
f. The development and uti.lization of farm post trees in a soilbuilding and erosion control program in Iowa.
g. To determine and develop superior individual and integrated
ground covers for hillculture purposes.
h. The investigation of the value of hillculture practices to a
wild-life program.
i. The study of microclimate in relation to adaptation and cultural experiments with plants for hilly land.
j. The establishment, development and use of pasture, shade
and forage trees on steep, erosive land.

The Operations Program-As already pointed out the major part
of the resources of the Soil Conservation Service are assigned to soil
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conservation districts. After the district commissioners have prepared a program and plan of operations, the Service, when requested
by the district, assigns one or more individuals to assist the commissioners in carrying out the program they have outlined. At the present
time (April 10, 1944) 41 soil conservation districts have completed
their organization and are in various stages of operation. The first
district was organized in April 1940.
A typical soil conservation district covers an entire county. There
are three commissioners, elected by the land owners, who are hard
working but clear thinking farmers who meet on an average of about
once a month on their own time and expense to plan and manage the
affairs of the district. In many districts the commissioners have appointed assistants in each township to represent them and aid in
furthering the work.
Through research, education, action and that most effective teacher,.
experience, there have developed in the typical district, activities such
as:
1. Studies carried on to determine the effect of contouring on the
yield of corn, oats and soybeans on some of the major soil conditions.
2. Observational studies to determine the value of various new or
adapted strains of grasses and legumes: birdsfoot trefoil, Canada
wild rye, orchard grass and various combinations of grasses and
legumes.
3. A seed production program providing for the production of
locally adapted, certified brome grass by district cooperators.
4. Soil surveyors mapping the erosion, slope and soil types found
in each field.
5. Farmers meeting in groups of 5 to 15 to discuss their erosion
problems, to study soil conservation survey maps of their land,
and to discuss the rotations, soil conservation measures and soil
mana.gement practices that are needed on their farms. At the
close of these meetings, with the help of the farm planner, each
completes a plan for his farm and signs an agreement with the·
district commissioners.
6. Farmers meeting in groups to adopt the program they have
worked out for their farms to permit the technicians assisting
the district to give necessary help to all of them and to make full
use of farmers and others who, by training or experience, are
qualified to lay out many of the conservation practices.
7. Farmers meeting in groups to learn how to run contour lines,
establish grassed waterways, plant trees and adapt similar practices as a start toward a complete farm plan.
8. Terraces being built with an ordinary farm plow and tractor as
compared with large tractors and blades used in the past.
9. Farm ponds being built by contractors according to specifications set up by the district commissioners. In many instances;
these ponds are stocked with fish.
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10. Teachers in the rural and city schools giving attention to soil
and water conservation, its importance in the district and what
must be done to control erosion.
11. Newspaper men visiting farms, taking pictures and giving their
readers good stories of the need for conservation and the progress being made in the district.
12. The district commissioners inviting representatives of the County
Board of Supervisors, the County AAA Committee, the local
Farm Security representative, the Vocational Agriculture teacher, bankers, conservation officers and others to meet with them
from time to time to work out plans for cooperation and to help
them to make their maximum contribution to the attainment of
the objectives of the district.
OUTLOOK FOR THE FUTURE
Post War-Approximately 25,000,000 acres of Iowa's farmland now
is cropped. From a soil conservation standpoint, approximately onefifth of that land should be shiftel to permanent grass or woodland.
With an estimated 14,000,000 acres of this crop land now in intertilled crops to meet war demands, recognized authorities agree that,
for a long-time permanent agriculture, this acreage should be reduced to approximately 9,000,000 acres.
The need for labor, materials and equipment to carry out other indiidual phases of soil conservation is staggering. Preliminary estimates, for example, show that approximately 60 million tons of lime
should be spread on pasture and cropland in Iowa during the 10-year
period following the close of the war. During the last few years only
one million tons have been spread annually.
A study indicates there is need for 98,000 farm ponds for erosion
control and sources of stock water. In western Iowa and in other badly
gullied areas in the state there is evidence of the need for approximately 100,000 gully structures. Many of these would require concrete,
steel and considerable labor.
Changing of fences to fit the new pattern of contoured fields is one
of the many things that will require labor, equipment and materials
farmers will need to put into operation the programs they are planning. Other activities that will call for labor and materials include
the working in of small gulli.es, seeding of waterways and planting of
trees in gullies and on eroded hillsides.
District Development-During the past four years farmers have requested and completed the organization of approximately 10.2 districts
per year or one about every 35 days. If this same rate continues threefourths of the area of the state will be in organized soil conservation
districts in three years.
U. S. SOIL CONSERVATION SERVICE AND
IOWA STATE COLLEGE
AMES, IOWA
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